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INTRODUCTION 

TO 

ENTOMOLOGY. 


LETTER  XXXVII. 


INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS. 

SENSATION. 

Having  given  you  this  fhll  account  of  the  external 
parts  of  insects,  and  their  most  remarkable  variations ; 

I must  next  direct  your  attention  to  sucli  discoveries  as 
have  been  made  with  regard  to  their  Internal  Anatomy 
and  Physiology  : a subject  still  more  fertile,  if  possible, 
than  the  former  in  wonderful  manifestations  of  the 
POWER,  WTSDOM  and  GOODNESS  of  the  Creator. 

The  vital  system  of  these  little  creatures,  in  all  its 
great  features,  is  perfectly  analogous  to  that  of  the  ver- 
tebrate animals.  Sensation  and  perception  are  by  the 
means  of  nerves  and  a common  sensorinm  the  respiration 
of  air  is  evident,  being  received  and  expelled  by  a par- 
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ticular  apparatus  ; nutrition  is  effected  through  a stomach 
and  intestines ; the  analogue  of  the  blood  prepared  by 
these  organs  pervades  every  part  of  the  body,  and  from 
it  are  secreted  various  peculiar  substances ; generation 
takes  place,  and  an  intercourse  between  the  sexes,  by 
means  of  appropriate  organs  ; and  lastly,  motion  is  the 
result  of  the  action  of  muscles.  Some  of  these  functions 
are,  however,  exercised  in  a mode  apparently  so  dissimi- 
lar from  what  obtains  in  the  higher  animals,  that  upon  a 
first  view  we  are  inclined  to  pronounce  them  the  effect  of 
processes  altogether  peculiar.  Thus,  though  insects  re- 
spire air,  they  do  not  receive  it  by  the  mouth,  but  through 
little  orifices  in  the  sides  of  the  body ; and  instead  of 
lungs,  they  are  furnished  with  a system  of  air  vessels, 
ramified  ad  infinitum,  and  penetrating  to  every  part  and 
organ  of  their  frame ; and  though  they  are  nourished  by  a 
fluid  prepared  from  the  food  received  into  the  stomach, 
this  fluid,  unlike  the  blood  of  vertebrate  animals,  is  lahite, 
and  the  mode  in  which  it  is  distributed  to  the  different 
parts  of  the  system,  except  in  the  case  of  the  true  Arach- 
nida,  in  which  a circulation  in  the  ordinary  way  has  been 
detected,  is  altogether  obscure. 

In  order  that  you  may  more  clearly  understand  the 
variations  that  occur  in  insects,  and  in  what  respects 
they  differ  amongst  themselves,  and  from  the  higher  ani- 
mals, in  the  vital  functions  and  their  organs,  I shall  con- 
sider them  as  to  their  organs  of  sensation,  respiration,  cir- 
cidation,  nutrition,  generation,  secretion,  and  7nuscular 
motion. 

Organs  of  Sensation. — The  nervous  system  of  animals 
is  one  of  the  most  wonderful  aiul  mysterious  works  of 
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the  Creator.  Its  pulpy  substance  is  the  visible  niediiiin 
by  which  the  governing  principle®  transmits  its  com- 
mands to  the  various  organs  of  the  body,  and  they  move 
instantaneously — yet  this  appears  to  be  but  the  conduct- 
or of  some  higher  principle,  which  can  be  more  imme- 
diately acted  upon  by  the  mind  and  by  the  will.  This 
principle,  however,  whatever  it  be,  whether  we  call  it  the 
nervous  Jluid^  or  the  nervous  has  not  been  de- 

tected, and  is  known  only  by  its  effects.  The  system  of 
which  we  are  speaking  may  therefore  be  deemed  the 
foundation  and  root  of  the  animal,  the  centre  from  which 
emanate  all  its  powers  and  functions. 

Comparative  anatomists  have  considered  the  nervous 
system  of  animals  as  formed  upon  three  primary  types, 
which  may  be  called  the  molecular.^  the  ganglionic,  and 
cerebrospinal^.  The  Jirst  is  where  invisible  nervous 
molecules  are  dispersed  in  a gelatinous  body,  the  exist- 
ence of  which  has  only  been  ascertained  by  the  nervous 
irritability  of  such  bodies,  their  fine  sense  of  touch,  their 
perceiving  the  movements  of  the  waters  in  which  they 
reside,  and  from  their  perfect  sense  of  the  degrees  of 
light  and  heat'*.  Of  this  description  are  the  infusory 
animals,  the  Polypi,  the  star-fish  and  sea-urchins.  The 
nervous  molecules  in  these  are  conjectured  to  constitute 
so  many  ganglions,  or  centers  of  sensation  and  vitality®. 
The  second,  the  ganglionic,  is  where  the  nervous  system 


To  llyif^ovDiov. 

’’  See  Hooper’s  Medical  Dictionary,  under  Nervom  Fluid,  and 
Mr.  Sandwitli’s  useful  Introduction  to  Anatomy  and  Physiology,  8.‘5. 
K.  Dirt,  d'llist.  Nat.  xvl.  .lO.!-. 

''  Cuv.  Anat,  Comp.  ii.  ."{(JS,  Compare  MacLeay  Ilor.  Fntomolog. 
'lo — . ■ N.  Du  t d'llist.  A'at.  id>i  supr. 
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consists  of  a series  of  ganglions  connected  by  nervous 
threads  or  a medullary  chord,  placed,  except  the  first 
ganglion,  below  the  intestines,  from  which  proceed  nerves 
to  the  various  parts  of  the  body*.  This  prevails  in  the 
Classes Crustacea^  Arachnida^  Mollusca,  Annelida, 
&c.  In  the  third,  the  cerebro-spinal,  the  nervous  tree 
may  be  said  to  be  double,  or  to  consist  of  t-iSco  systems — 
the  first  taking  its  origin  in  a brain  formed  of  two  hemi- 
spheres contained  in  the  cavity  of  the  head,  from  which 
posteriorly  proceeds  a spinal  marrow,  included  in  a dor- 
sal vertebral  column.  These  send  forth  numerous  nerves 
to  the  oi  ffans  of  the  senses  and  the  muscles  of  the  limbs. 

O 

The  second  consists  of  two  principal  venti'al  chords,  which 
by  their  ganglions,  but  without  any  direct  communica- 
tion, anastomose  with  the  spinal  nerves  and  some  of 
those  of  the  brain,  and  run  one  on  each  side  from  the 
base  of  the  skull  to  the  extremity  of  the  sacrum.  This 
system  consists  of  an  assemblage  of  nervous  filaments 
bearing  numerous  ganglions,  from  which  nervous  threads 
are  distributed  to  the  organs  of  nutrition  and  reproduc- 
tion Its  chords  are  called  the  great  sympathetic,  the 
intercostal,  or  trisplanchnic  nerves'^.  While  the  first  of 
these  two  systems  is  the  messenger  of  the  will,  by  means 
of  the  organs  of  the  senses  connects  us  with  the  external 
world,  and  is  subject  to  have  its  agency  interrupted  by 
sleep  or  disease** ; the  latter  is  altogether  independent  of 

a N.  Diet,  d' Hid.  Nat.  xvi.  306. 

•>  Ibid.  307.  The  great  sympathetic  nerves  in  fishes  arc  said  to 
have  no  ganglions.  Cuv.  2ibi  sitpi-.  2!)7. 

*■  They  are  called  trisplanchnic  because  they  render  to  the  three 
cavities  of  the  viscera : — viz.  the  thoracic,  the  abdominal  and  the 
pelvic.  N.  Diet,  d’ Hist.  Nat.  xxii.  .527. 

'>  In  Hemiplegia^  &c. 
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the  will  and  of  the  intellect,  is  confined  to  the  internal  orga- 
nic life,  its  agency  continues  uninterrupted  during  sleep, 
and  is  subject  to  no  paralysis.  While  the  former  is  the 
seat  of  the  intellectual  powers,  the  latter  has  no  relation 
to  them,  but  is  the  focus  from  whence  instincts  exclu- 
sively emanate : from  it  proceed  spontaneous  impulses 
and  sympathies,  and  those  passions  and  affections  that 
excite  the  agent  to  acts  in  which  the  will  and  the  judge- 
ment have  no  concern^. 

It  is  probable,  though  the  above  appear  to  exhibit 
the  primary  types  of  nervous  systems,  that  others  ex- 
ist of  an  intermediate  nature,  with  which  future  investi- 
gators may  render  us  better  acquainted : but  as  our  bu- 
siness is  solely  with  that  upon  which  insects  in  this  re- 
spect have  been  modelled,  without  expatiating  further  in 
this  interesting  field,  I shall  therefore  now  confine  myself 
to  them. 

We  have  before  seen^^  that  the  nervous  system  of  in- 
sects belongs  to  the  ganglionic  type : but  it  requires  a 
more  full  description,  and  this  is  the  place  for  it.  It  ori- 
ginates in  a small  brain  placed  in  the  head,  and  consist- 
ing almost  universally  of  two  lobes,  sometimes  extremely 
distinct.  It  is  placed  over  or  upon  the  oesophagus  or  gul- 
let, and  from  its  posterior  part  proceeds  a double  ner- 
vous chord,  which  embracing  that  organ  as  a collar  dips 
below  the  intestines,  and  proceeds  towards  the  anus,  form- 
ing knots  or  ganglions  at  intervals,  in  many  cases  Cor- 

^ N.  Diet.  d^Hist.  Nat.  xvi.  307. 

^ Thus  in  the  MoUusccb  there  must  be  a great  difference  in  this 
respect,  since  in  some  of  these  the  brain  or  cerebral  ganglion  has 
been  cut  off  with  the  head,  and  another  reproduced.  Ibid.  xvi.  306. 
Comp.  V.  391.  ^ VoL.  III.  p.  29. 
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responding  in  number  with  the  segments  of  the  body, 
and  sending  forth  nerves  in  pairs,  the  ramifications  of 
which  are  distributed  to  evei’y  part  of  the  frame.  This 
may  be  considered  more  particularly  with  respect  to  its 
substance  and  colour  its  tunics ; and  'parts. 

I.  Substance  arid  Colour. — The  nervous  apparatus  of 
insects  is  stated  by  those  who  have  examined  it  most  nar- 
rowly, though  consisting  of  a cortical  and  medullary  part, 
the  latter  more  delicate  and  transparent  than  the  former, 
to  be  less  tender  and  less  easy  to  separate  than  the  hu- 
man brain  It  has  a degree  of  tenacity,  and  does  not 
break  without  considerable  tension ; in  general,  it  is 
clammy  and  flabby,  and  under  a microscope  a number 
of  minute  grains  are  discoverable  in  it,  and  when  left  to 
dry  upon  glass,  it  appears  to  contain  a good  deal  of  oil, 
which  does  not  dry  with  the  rest*’.  That  of  the  gan- 
glions differs  from  the  substance  of  the  rest  of  the  spinal 
chord,  in  being  filled  with  very  fine  aerial  vessels,  which 
are  not  discoverable  in  the  latter With  re<Tard  to  co~ 

O 

lour.,  Lyonnet  states  that  the  chords  of  the  spinal  mar- 
row in  the  larva  of  the  great  goat-moth  are  of  a blueish 
gray,  and  have  some  transparence ; Malpighi  and  Swam- 
merdam observed  that  the  cortical  part  of  the  ganglions  of 
that  of  the  silk-worm  and  the  hive-bee  had  a reddish  hue, 

“ Lyonnet  Anatom.  100.  Ibid,  101. 

' Ibid.  100.  In  man  and  the  vertel)rate  animals,  the  medullarv  pulp 
is  every  wliere  homogeneous ; under  the  microsco|)e  it  appears  to  con- 
sist of  a number  of  minute  conglomerated  globules.  M.  Vauquelin  has 
analysed  it,  and  found  it  to  contain,  of  water  80  parts,  of  albumen 
in  a state  of  demicoagulation  7'0;  of  i)hosphorus  1-50;  of  osmazonc 
1 12;  of  a white  and  transparent  oily  matter  4-5:5;  of  a similar  red 
do.  0 75  ; of  a little  SLilphur  and  some  salts  .rl.'j.  N.Dict.  d'Hist. 
Nat.  xxii.  531 — . '*  Anat.  09. 
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while  the  medullary  part  was  white  ^ ; Cuvier  relates  that 
the  brain  and  the  third  ganglion  in  Hypogymna  dispar, 
with  us  a scarce  moth,  differed  in  colour  from  all  the 
rest,  being  quite  white,  while  the  others  were  more  or 
less  tinted,  and  examined  under  a lens  appeared  varie- 
gated by  reddish  sinuous  markings,  resembling  blood- 
vessels as  they  are  seen  in  injected  glands 

II.  Tunics, — The  coats  that  inclose  the  various  branches 
of  the  nervous  system  in  insects  seem  analogous  to  those 
of  vertebrate  animals.  The  first  thing  that  strikes  the 
eye,  when  these  parts  in  a recent  subject  are  submitted 
to  a microscope,  is  a tissue  of  very  delicate  vessels,  which 
ramify  beyond  the  reach  of  the  assisted  sight ; these  are 
merely  air-vessels  or  hronchice  derived  originally  from  the 
trachecB  of  the  animal : but  besides  these  is  an  exterior 
and  an  interior  tunic ; the  first  corresponding  with  the 
dura  mater  of  anatomists ; and  the  other,  which  is  the 
most  delicate  and  incloses  the  cortical  and  medullary 
parts,  with  \he  pia  mater 

III.  Parts, — The  nervous  system  of  insects  consists 
of  the  brain  ; the  spinal  marrow  and  its  ganglions  ; and 
the  nerves, 

i.  Brain^,  Linne  denied  the  existence  of  a brain  in 
insects,  and  most  modern  physiologists  seem  to  be  of  the 
same  opinion.  A part  however,  analogous  to  this  impor- 
tant organ — at  least  in  its  situation,  and  in  its  emission  of 
nerves  to  the  principal  organs  of  the  senses,  in  which  re- 
spect it  certainly  differs  very  materially  from  the  upper 

^ Malpigh.  de  Bomhyc,  20.  Swamm.  Bihl,  Nat.  i.  224.  a. 

Anat.  Comp,  ii.  348. 

^ Lyonnet  Anat.  100.  t.  iv.  /.  6.  Sandwith  Introd,  59 — . 

**  Plate  XXI.  Fig.  1.  7.  8.  a. 
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cervical  ganglion,  which  Dr.  Virey  regards  as  its  ana- 
logue*— is  certainly  to  be  found  in  them ; and  as  Messrs. 
Cuvier  and  Lamarck  distinguish  this  part  by  the  name 
of  hrain^  we  may  continue  to  call  it  by  that  name  with- 
out impi’opriety.  The  brain  of  insects,  then,  is  distin- 
guished from  the  succeeding  ganglions  of  the  spinal  chord 
by  its  situation  in  the  head,  the  middle  of  the  internal 
cavity  of  which  it  occupies,  and  by  being  the  only  gan- 
glion above  the  oesophagus.  It  is  usually  small,  though 
in  some  cases  larger  than  they  are'’.  It  consists  of  two 
lobes,  more  or  less  distinct  and  generally  of  a spherical 
form.  In  Oryctes  nasicornis  and  Pieris  Brassiere  the 
lobes  are  separated  both  before  and  behind*’ ; while  in  the 
larva  of  Dytiscus  marginalis,  but  not  in  the  imago,  in  which 
there  are  two  large  hemispheres  separated  by  a furrow, 
the  brain  is  undivided  **.  Cuvier  mentions  the  larva  of 
a Tentliredo  L.  in  which  this  part  is  formed  oifour  nearly 
equal  spherical  bulbs*’:  in  the  Scorpion  (to  judge  by  the 
figure  of  Treviranusf)  the  two  lobes  represent  an  equi- 
lateral triangle,  the  exterior  angle  of  which  terminates 
in  several  lesser  spherical  bulbs;  in  Acrida  viridissima, 
Neya  cmerea,  Clubiona  atrox,  and  the  common  Louse,  the 
lobes  are  pear-shaped  s. 

ii.  The  spinal  marrovo  and  its  ganglions^.  From  the 
posterior  part  of  the  brain  of  insects,  but  in  Carabus  and 
Dytiscus!^.  from  its  sides  below',  issue  two  chords  which 

" N.  Diet.  d'Hist.  Nat.  xxii.  .WJ.  Ibid.  v.  5!)1. 

' Cuv.  Anat.  Comp.  ii.  318.  Svvai/ini.  liibl.  Nat.  t.x\i\.f.  7-  He- 
rolcl  Schmettert.  t.  \\.f.  1 — 10.  a.  Cuv.  Ibid.  .‘522.  337* 

^ Ibid.  324.  ' Arachnid,  t.  \.f.  13.  m.m. 

K Cuv.  u')i  siipr.  343.34(5.  Treviraniis  Arachnid,  t.  v.  f.  45.  a. 
Pi.ATi;  XXI.  Fic.  8.  a.  Ibid.  b'lo.  1.  b.b.  ' Cuv.  abi  iiupr.3li7. 
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diverging  embrace  the  cesophagiis^  and  dipping  below  it 
and  the  intestines, — a situation  they  maintain  to  the  end 
of  tlieir  course, — and  in  their  further  progress  uniting  at 
intervals  and  dilating  into  several  knots  or  ganglions, 
compose  their  spinal  marrow.  This  part  is  so  named, 
from  a supposed  analogy  to  the  spinal  marrow  of  verte- 
brate animals,  which  however  admits  of  some  degree  of 
doubt;  yet,  since  it  mixes  the  functions  of  that  organ 
with  those  of  the  great  sympathetic  nerves,  the  denomi- 
nation is  not  wholly  improper,  and  may  be  retained. 
Though  this  chord  is  usually  double  when  it  first  pro- 
ceeds from  the  brain,  and  surrounds  the  oesophagus  like 
a collar,  yet  in  some  insects  it  may  be  called  a single 
chord.  This  is  the  case  with  that  of  the  common  louse, 
in  which  Swammerdam  could  perceive  no  opening  for 
the  transmission  of  the  part  just  named  ^ ; if  he  was  not 
mistaken  in  this,  the  brain,  as  well  as  the  rest  of  the  spi- 
nal marrow  in  that  animal,  would  be  below  the  intestines ; 
from  the  figures  of  Treviranus  it  should  seem  that  the 
spiders,  at  least  Clubiona  atrox^  are  similarly  circum- 
stanced^; in  the  cheese-maggot,  which  turns  to  a two- 
winged fly  {Tyrophaga putris  K.),  the  chord  is  also  sin- 
gle, but  it  has  a small  orifice  through  which  the  gullet 
passes^.  At  the  union  of  the  chords  in  other  cases  be- 
low that  organ,  a knot  or  ganglion  is  usually  formed,  and 
an  alternate  succession  of  internodes  and  ganglions  com- 
monly follows  to  the  end.  The  internodes  also  may  ge- 
nerally be  stated  to  consist  of  a double  chord,  though 
in  many  cases  the  two  chords  unite  and  become  one,  or 

^ Plate  XXL  Fig.  8.  Swamm.  Bihl.  Nat.  i.  36,  b. 

” Arachnid,  t.  v.f.  45.  Swamm.  ubi  supr.  t.  xliii./.  7- 
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are  tlistinguished  only  by  a longitudinal  furrow,  and  even 
where  they  are  really  distinct  and  separable,  in  the  body 
of  the  insect  they  lie  close  together'*.  In  Oi-yctes  nasi- 
cornis  and  Acridci  viridissima  &c.  cdl  the  intex’iiodes  con- 
sist of  a double  chord but  in  many  other  insects  nume- 
rous variations  in  this  respect  occur. — Thus  in  the  stag- 
beetle  the  last  internode  is  single " ; in  the  caterpillar  of 
the  cabbage  butterfly  {Pieris  Brassicce)  the  Jive  Jirst  are 
double,  and  the  six  last  single** ; in  that  of  the  great  goat- 
moth  {Cossiis  ligniperda)  the  three  first  only  are  double, 
but  the  others  terminate  in  a fork®  ; in  the  cock-roaches 
{Blatta)  the  Jour  first,  in  Hpdrophilus  picexcs  tlie  three 
first,  and  in  Elophiliis  tcnax  tlxe  tixo  first  only  are  double, 
the  rest  being  all  single  A singular  variation  takes 
place  in  Hypogymna  dispar;  all  the  internodes  are  single, 
except  the  second,  the  chords  of  which  at  first  are  sepa- 
rate, and  afterwards  united  s ; and,  to  name  no  more,  in 
Cluhiona  atrox  there  is  only  one  internode,  which  is  sin- 
gle, with  a longitudinal  furrow''.  In  some,  as  in  the  louse, 
the  grub  of  Oryctcs  nasicornis,  and  the  cheese-maggot, 
there  are  no  internodes,  the  spinal  marrow  being  formed 
of  knots  separated  only  by  slight  or  deep  constrictions*. 

I must  next  say  something  of  the  ganglions'^.  Lyon- 
net  has  observed  that,  in  the  caterpillar  of  the  great  goat- 

“ Swamm.  uhi  supr.  112.  a. 

Cuv.  Aiiaf.  Comp.  ii.  337.  343 — . 

Ibid.  336.  •*  llerolil  SchvicUerl.  t.  n.f.  I. 

® Lyonnet  A7iat.  98. 

^ Cuv.  itbi  su^yr.  342.  Gacdc  N.  Act.  Acad.  Ctcs.  XL.  ii.  323.  Cuv. 
Ibid.  351.  s 2bid.  348. 

•>  Treviranus  Arachnid,  t.  v.f.  45. 

' Plate  XXI.  Fic.  7.  6.  Swamm.  Bibl.  Nat.  t.  xliii.y'.  7. 

‘ Plate  XXI.  Fig.  1.  7.  S.  c. 
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moth,  these  in  one  respect  differ  remarkably  from  the 
chords  that  connect  them ; in  the  latter  the  air-vessels  or 
bronchiae  only  cover  the  outside  of  the  tunic,  while  in  the 
former  they  enter  the  substance  of  the  ganglion,  which 
is  quite  filled  with  their  delicate  and  numberless  branches 
Every  ganglion  may  be  regarded  in  some  degree  as  a cen- 
tre of  vitality  or  little  brain  and  in  many  cases,  as  well 
as  the  brain,  they  are  formed  of  two  lobes  I shall  now 
consider  them  more  particularly  as  to  their  station^  num- 
ber^ and  shape, 

1.  With  regard  to  the  first  head,  their  station^  they 
are  most  commonly  divided  between  the  trunk  and  ab- 
domen ; but  in  some  cases,  as  in  Hydrophilus  piceus  and 
Acrida  viridissima^  the  Jirst  ganglion  is  in  the  head^  ; in 
others,  as  in  the  louse,  the  water-scorpion,  and  the  grub 
of  the  rhinoceros-beetle  [Oryctes  nasicornis\  they  are 
confined  to  the  trunks  their  functions  in  the  abdomen  be- 
ing supplied  by  numerous  radiating  nerves  ^ ; in  others 
again,  as  in  the  scorpion,  they  are  all  abdominal.  The 
ganglions  vary  also  in  their  situation  with  respect  to  each 
other.  Thus  in  some,  as  in  the  larva  of  the  Chamgeleon- 
fly  {Stt  atyomis  Chanicsleoii)^  they  are  so  near  as  to  appear 
like  a string  of  beads  ^ ; in  that  of  the  ant-lion  ( Myrme- 
leon)  the  two  ganglions  of  the  trunk  are  separated  by  an 
interval  from  those  of  the  abdomen,  which  are  so  conti- 

^ Lyonnet  Anat,  100.  »>  N,  Diet.  Nat.  xxii. 

Lyonnet  ithi  supr.  t.  ix.y.  1 — 4. 

Cuv.  Anat.  Comp.  ii.  339.  343.  ® Plate  XXI.  Fig.  7. 

^ Swamin.  ubi  supr . t,  xl.  p.  5,  Cuvier  (ii.  332.^  accuses  Swam- 
merdam of  representing  the  spinal  marrow  in  this  grub  as  producing 
nerves  only  on  o?te  side ; whereas  he  expressly  states  (ii.  50.  b.)  that  a 
considerable  number  spring  on  each  side  from  the  eleven  ganglions, 
but  that  to  avoid  confusion  he  had  omitted  some. 
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guous  as  to  resemble  the  rattle  of  the  rattle-snake  In 
others  the  intei'nodes  are  longer,  and  the  ganglions  occur 
at  nearly  equal  intervals,  as  in  the  larva  of  the  Ephc- 
merce'^  ; but  in  the  majority  they  are  unequal  in  length  : 
thus  in  the  scorpion  the  three  first  ganglions  are  the  most 
distant‘s;  in  the  hive-bee  the  third  and  fourth'*;  and  in 
the  spider  the  last*^. 

2.  The  ganglions  also  in  different  species,  and  often 
in  the  same  insect  in  its  different  states,  vary  in  their 
number.  Thus  in  the  gr  ub  of  the  rhinoceros-beetle  the 
whole  spinal  marrow  appeal’s  like  a single  ganglion  di- 
vided only  by  transverse  furrows  ^ ; in  the  water  scorpion 
there  are  two^  ; in  the  louse  there  are  three^",  in  the  rhi- 
noceros-beetle there  are  four  ‘ ; fve  in  the  stag-beetle  *' ; 
seven  in  the  hive-bee  and  some  Lcpidoptera  ’ ; eight  in  the 
grub  of  the  stag-beetle™;  nine  in  the  great  Hpdrophilus^  • 
ten  in  Dptiscus  ° ; eleven  in  the  grub  ot  the  great  Hydro- 
philus'^  ; twelve  in  the  grub  of  Dytiscus  and  the  caterpil- 
lars of  Lepidoptera^  ; thirteen  in  the  larva  of  JEshna^ ; 
and  twenty-four  in  Scolopendra  morsitafis^.  You  must 
observe  that,  generally  speaking,  the  number  of  ganglions 

“ Cuv.  uhi  supi\  3'25.  Swamm.  Bihl.  Nat.  t.  xv./.  6. 

Treviran.  Arachnid,  t.  1.  f.  13.  1 — 4. 

''  Swamm.  uhi  supr.  t.  xxii./.  7- 

* Treviran.  uhi  supr.  t.  \.f.  45.  ^ Plate  XXI.  Fig.  7. 

B Cuv.  Anat.  Comp.  ii.  346.  ” Plate  XXI.  Fig.  8. 

Cuv.  uhi  supr.  337.  ^ Ihid.  335 — . ’ Ihid.  348. 

Ihid.  3,20-.  “ Ihid.  340—.  « Ihid.  338  — . 

P Gaecle  uhi  supr. 

'I  Cuv.  uhi  supr.  333—.  327—.  Mr.  Bauer  {Phil.  Trans.  1824.  t.  ii. 
f.  1.)  has  figured  only  seven,  excluding  the  brain,  in  that  of  the  silk- 
worm, and  Malpighi  (De  Bonihi/c.  t.  vi.  /.  2.)  /tvi, —Swammerdam 
( Bihl.  Nat.  t.  xxviii./.  3.)  however  has  twelve. 

' Ihid.  326.  ‘ Ifhd.  352. 
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is  less  in  the  imago  than  in  the  larva.  With  regard  to 
the  distribution  of  these  knots  to  the  diflerent  primary 
jiarts  of  the  body,  the  following  table  will  exhibit  it,  as 
tar  as  I am  acquainted  with  it,  at  one  view.  I omit  those 


which  the  ffanglions 

are  only  in 

one  of  these  parts. 

Head. 

Trunk. 

Abdomen. 

Acrida  viridissima  . 

I 

....  3 ... 

Hydrophilus  piceiis  . 

1 

....  6 ... 

2 

Clnbiona  atrox  .... 

....  2 ... 

1 

Gryllotalpa  imlgaris 

. ...  0 

....  2 ... 



Myrmeleon  Larva  . 

....  2 ... 

Elophibis  tenax  .... 

....  3 ..., 

Apis  domestica 

....  3 ... 

Ephemera  Larva  .... 

0 

7 

JEshna  Larva 

0 

....  6 ... 

7 

3.  I am  next  to  say  a few  words  upon  the  shape  of  the 
ganglions.  Most  commonly  it  approaches  to  a spherical 
figure,  but  in  many  instances,  as  I said  before,  they,  as 
well  as  the  brain,  consist  of  tvoo  lobes  : they  are,  however, 
seldom  ail  precisely  of  the  same  shape.  In  the  Dytisci, 
and  Carahi,  the  last  is  marked  with  a transverse  furrow, 
which  seems  to  indicate  the  reunion  of  two^ ; in  the  stag- 
beetle,  the  first  ganglion  is  oval  or  elliptical,  the  second 
hexagonal ; the  third  and  fourth  shaped  like  a crescent, 
and  the  last  like  an  olive  ^ ; in  the  caterpillar  of  the  great 
goat-moth  the  first  is  oblong  and  constricted  in  the  mid- 
dle, and  the  seven  last  are  rhomboidals ; in  the  great 
Hiidrophilus  the  second.,  and  in  the  silk-worm  all  the  gan- 

^ Cuv.  iibi  supr.  .343 — . ''  Ibid.  345. 

Ibid.  .351.  ' Ibid.  .339. 

^ Lyonnet  Anal.  190. 


Ibid.  325—. 
f Ibid  335—. 
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glions  are  quadrangular®;  in  Hypogymna  dispar  the 
third  is  heart-shaped'’;  the  great  ganglion  which  forms 
the  spinal  marrow  of  the  cheese-maggot  is  pear-shaped  ; 
that  of  the  grub  of  the  rhinoceros-beetle  is  fusifonn '' ; 
and  in  the  scorpion  all  the  ganglions  are  lenticular®. 
But  the  most  remarkable  in  this  respect  are  those  of  a 
spider  {Cliihiona  atrox) : in  this  insect  the  brain  sits  upon 
a bilobed  ganglion  of  the  ordinary  form,  which  is  imme- 
diately followed  without  any  internode  by  another  bi- 
lobed one,  terminating  on  each  side  in  four  pear-shaped 
processes  or  fingers,  which  give  it  a very  singular  ap- 
pearance 

iii.  The  nerves^  of  insects,  as  of  other  animals,  are  white 
filaments  running  from  the  brain  and  spinal  marrow'  to 
every  part  of  the  body  which  they  are  destined  to  ani- 
mate; and  their  numerous  ramifications,  when  delineated, 
form  no  unpleasing  picture In  the  caterpillar  of  Cos- 
sus  ligniperda  the  accurate  Lyonnet  cowwieCi  forty-five 
pairs  of  them,  and  tvi'O  single  ones,  making  in  all  ninety- 
two  nerves;  whereas  in  the  human  body  anatomists 
count  only  seventy-eight'.  From  the  brain  issue  several 
pairs,  which  go  to  the  eyes^  antenna:^  palpi.,  and  other 
parts  of  the  mouth:  sometimes  those  that  render  to  the 
mandibles  issue  from  the  first  ganglion,  as  in  the  larva 
of  Dytiscus  marginalise  the  stag-beetle,  &c.  ; those  both 

“ Cuv,  Amt,  Comp.  ii.  340.  Malpigh.  de  Jiomhpc.  t.  vi.y.  2. 

Cuv.  Ibid.  348.  " Swamm.  Bibl.  Nat.  t.  xlviii.  f.  7. 

•>  Cuv.  Ibid.  319.  '■  N.  Diet,  d'llist.  Nat.  xxx.  420. 

f Trcviran.  Aracimid.  t.  v.f.  45.  m, 

" Pr.ATi:  XXI.  Fir..  1.  7-  H.  d. 

Lyonnet  itbi  supr.  t.  x.f.  5.  0. 

Cuv.  ubi  .supr.  323.  3.35. 


* Ibid.  192. 
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of  mandibles  niul  palpi  in  the  great  Hpdropliilus^ ; and 
in  Blatta  some  which  act  also  upon  the  antennee^. 

The  optic  are  usually  the  most  conspicuous  and  re- 
markable of  the  nerves.  In  some  insects  with  large  eyes, 
as  many  Neiiroptera,  Hpmenojytera,  and  Diptcra,  their 
size  is  considerable  ; in  the  hive-bee  they  present  the  ap- 
jiearance  of  a pair  of  kidney-shaped  lobes,  larger  than 
the  brain‘d ; in  the  dragon-flies,  whose  brain  consists  of 
two  very  minute  lobes,  these  nerves  dilate  into  two  large 
plates  of  a similar  shape,  which  line  all  the  inner  surface 
of  the  eyes‘* ; in  the  stag-beetle  they  are  pear-shaped,  and 
terminate  in  a bulb,  from  which  issue  an  infinity  of  mi- 
nute nerves ' ; it  is  probable  that  this  takes  place  in  all 
cases,  and  that  a separate  nerve  renders  to  every  separate 
lens  in  a compound  eye  ^ ; the  optic  nerve  in  Dptiscus  and 
Carabus  is  pyramidal,  with  the  base  of  the  pyramid  at  the 
eye  and  the  summit  at  the  brains  ; in  Elophilus  tenax 
it  is  very  large,  cylindrical,  and  of  a diameter  equal  to 
the  length  of  the  last-mentioned  part,  upon  the  side  of 
which  it  is  supported;  it  terminates  in  a very  large  bulb 
corresponding  to  the  eye'';  in  Scolopcndra  morsitans  the 
optic  nerves  divide  into  four  branches  long  before  they 
arrive  at  the  eyes,  and  in  this  insect  the  nerves  which 
l ender  to  the  antenme  are  so  thick  as  to  ajipear  portions 
of  the  brain,  which  they  ecpial  in  diameter'.  .Swammer- 
dam discovered  in  the  ‘irub  of  the  rhinoceros-beetle  and 
in  the  caterpillar  of  the  silk-worm,  a pair  of  nerves  which 

" Cuv.  Amt.  Comp.  ii.  339.  ''  Ibid.  .342. 

' Hwamm.  liibl.  Xat.  1.  wn.f.  C.  m.m. 

'*  C'liv.  uhi  supr.  .3.’)0.  “ Ibid.  335. 

^ III.  ]).  -197.  I.yonnet  Ann!.  5<SI. 

" Cuv.  ubi  suiir.  337.  ''  Ibid.  351. 


' Ibid.  352. 
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he  regarded  as  analogous  to  the  recurrent  na'ves  in  the 
human  subject,  and  therefore  he  distinguishes  them  by 
the  same  name  : they  issue  from  the  lower  surface  of  the 
brain,  or  that  which  rests  on  the  oesophagus,  and  at  first 
go  towards  the  mouth,  but  afterwards  turn  back,  and 
uniting  form  a small  ganglion ; this  produces  a single 
nerve,  which  passing  below  the  brain  follows  the  oesopha- 
gus to  the  stomach,  where  it  swells  into  another  gan- 
glion, from  which  issue  some  small  nerves  that  render  to 
the  stomach,  and  one  more  considerable  which  accom- 
panies the  intestinal  canal,  producing  at  intervals  lateral 
filaments  which  lose  themselves  in  the  tunics  of  that  tube^*. 
Lyonnet  afterwards  discovered  these  nerves  in  the  cater- 
pillar of  the  goat-moth  and  Cuvier  in  other  insects 

The  other  nerves  which  issue  from  the  brain  exhibit 
no  remarkable  features.  Those  which  originate  in  the 
spinal  marrow  are  mostly  derived  from  the  ganglions,  and 
are  sometimes  interwoven  with  the  muscles,  as  the  w^oof 
with  the  warp  in  a piece  of  cloth  ^ ; those  from  the 
three  or  four  first  commonly  i-endering  to  the  muscles  of 
the  legs,  wings,  and  other  parts  of  the  trunk,  and  those 
from  the  remainder  to  the  abdomen.  After  their  origin 
they  often  divide  and  subdivide,  and  terminate  in  nume- 
rous ramifications  that  connect  every  part  of  the  body 
with  the  sensorium  commune.  A pair  of  nerves  is  the 
most  usual  number  that  proceeds  from  each  side  of  a 
ganglion  ‘ ; but  this  is  by  no  means  constant,  since  in 

•'  Cuvier  {iibi  supr.  319.)  seems  not  to  have  been  aware  tliat  Swam- 
merilain  was  the  first  discoverer  of  these  nerves,  since  he  attributes 
their  name  to  Lyonnet. 

'■  Bidt.  Nat.  i.  138.  b.  t.  xxviii./.  2.  a,  b,  c.f.  3.  g. 

<■  Ubi  supr.  .178.  Ubi  supr.  320.  339,  &c. 

' Cuv  ubi  supr.  349.  f Lyonnet  Aimt.  1.  ix.  x. 
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the  louse,  the  liive-bee,  and  several  other  insects,  onlv  a 
-;/w"-/t’nerve  thus  jn'oceeds^* ; and  in  the  larva  Ephcmcnr, 
while  txvo  pairs  issue  from  the  six  first  <fangIions,  only  a 
s/Vig/c  one  is  emitted  by  they/rc  last'-\  In  the  spinal  mar- 
row of  the  rhinoceros-beetle,  both  larva  and  imaoo,  the 
nerves  consist  of  simple  filaments  which  diverge  like  rays 
in  all  directions : the  same  circumstance  distinguishes  the 
cheese-maggot,  only  some  ol  the  nerves  appear  to  branch 
at  the  eiuH  : in  the  louse,  the  last  ganglion  sends  forth  })os- 
teriorly  three  pairs  of  nerves  which  render  to  the  abdo- 
men^, Sometimes,  though  rarely,  nerves  originate  in 
the  intcniodcs  of  the  spinal  marrow.  Cuvier  indeed  has 
asserted  that  in  invertebrate  animals  all  the  nerves  spring 
from  the  ganglions,  and  never  immediately  I’rom  the  spi- 
nal marrow ; but  Swammerdam,  in  describing  those  of 
the  silk-worm,  mentions  and  figures  four  pairs  as  pro- 
ceeding from  the  four  anterior  internodes,  excluding  the 
first*  ; and  at  the  same  time  he  gives  it  as  his  opinion, 
that  all  the  nerves  in  insects  really  originate  from  the 
marrow  itself,  and  not  from  the  ganglions,  which  he  as- 
serts are  of  a different  substance,  and  are  inclosed  in  the 

= Plati;  XXI.  Fig.  8.  Svvainm.  BiU.  Xat.  1.  xxii./.  U. 

'■  Ibid.  t.  XV./.  G.  -•  P1.AT1:  XXI.  Fig.  7. 

'*  Swaniiii.  icbi  xiijir.  t.  xliii./.  7.  ti,  h. 

Pi  ATii  XXL  Fig.  8. 

f In  Mr.  Bauer’s  figure  (P/a/o,?.  Trans.  18!2-I.  t.  u.f.  l.)nu  less  than 
eighteen  pairs  of  nerves  arc  represented  as  issuing  from  the  inter- 
nodes j but  it  should  seem  as  it  in  tlie  specimen  from  which  his  figure' 
Mas  taken,  several  of  tlie  ganglions,  pei'haps  from  some  injnrv  received 
in  the  dissection,  had  become  obliterated,  while  tlieir  nerves  remain- 
ed : yet  still,  even  making  allowance  for  these,  man}'  pairs  will  apjiear 
to  take  their  origin  from  tlie  spinal  chord. 

VOI..  IV.  (■ 
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iiiavrow  foi'  tlie  sake  of  giving  it  greater  fii’iiincss*.  In 
this  opinion,  however,  lie  seems  singular’’.  Tliose  re- 
markable nerves  described  by  Lyonnet  under  the  name 
spinal  hridlc  {bride  cpiniere)  also  take  their  origin,  not 
from  the  ganglions,  but  from  a bifurcation  of  the  spinal 
marrow.  Of  these,  in  the  caterpillar  of  the  goat-moth 
there  are  ten,  the  first  issuing  from  the  bifurcation  of 
the  internode  between  the  fourth  and  fifth  cfano-lions,  and 
the  remainder  from  the  succeeding  ones.  After  approach- 
ing the  succeeding  ganglion,  these  nerves  form  a pair  of 
branches  that  diverge  nearly  at  right  angles  from  the 
bridle,  and  producing  several  lesser  branches,  lose  them- 
selves in  the  sides  of  the  animal‘s.  Besides  the  nerves 
above-mentioned,  two  generally  issue  from  the  poste- 
rior part  of  the  last  ganglion,  diverging  in  opposite  and 
oblique  directions : some  of  these  render  to  the  parts  of 
generation ; and  in  the  silk-worm,  and  probably  other 
species,  the  innermost  pair  is  perforated  for  the  passage 
of  the  vasa  deferential. 

After  duly  considering  this  general  outline  of  the  ner- 
vous system  of  insects,  the  question  will  continually  oc- 
cur to  you, — is  then  what  you  have  called  the  brain  the 
sensoriinn  commune  of  these  animals,  in  the  same  manner 
as  it  is  in  those  with  w^arm  blood  ? To  this  quei’y  a ne- 
gative must  be  returned.  In  the  latter,  the  brain  is  the 
common  centre  to  which,  by  means  of  the  nerves  and 

* Conip.  Ciiv.  Anal.  Comp.  ii.  102  — 13.1.;  with  Swainm.  Expl.  of 
Plates  xxxii.  /.  xxviii.y'.  1.  k.  . 

Malpighi  seems,  however,  to  agree  with  him.  Dc  Bomhyc.  t.  vi. 
y;  1.  Iwoniiet  nhi  siipr.  201.  /.  ix./.  1,  2.  ii.  1,  2.  See. 

Swamm.  2il)i  snpr.  1.  110.  a.  I.  xxviii.y'.  1.  s,s. 
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spinal  marrow,  all  the  sensations  ol'  the  animal  are  con- 
veyed, and  in  which  all  its  perceptions  terminate.  The 
nerves  and  spinal  marrow  are  merely  the  roads  by  which 
the  sensations  travel ; and  it  tlieir  communication  with 
the  brain,  by  any  means  be  cut  oh'  at  the  neck,  the  whole 
trunk  of  the  animal  becomes  paralytic,  evidently  provinfr 
that  the  organ  by  which  it  feels  is  the  brain.  This,  how- 
ever, is  so  far  from  being  the  case  in  insects,  that  in  them, 
if  the  head  be  cut  offj  the  remainder  of  the  body  will  con- 
tinue to  give  proofs  of  life  and  sensation  longer  than  the 
head  : both  portions  will  live  after  the  separation,  some- 
times for  a considerable  period;  but  the  largest  will  sur- 
vive the  longest,  and  will  move,  walk,  and  occasionallv 
even  Jlj/,  at  first  almost  as  actively  without  the  head,  as 
when  united  to  it.  Lyonnet  informs  us,  that  he  has  seen 
motion  in  the  body  of  a wasp  three  days  after  it  had  been 
separated  from  the  head  ; and  that  a caterpillar  even 
walked  some  days  after  that  operation;  and  when  touched, 
the  lieadless  animal  made  the  same  movements  as  when 
intire*.  Dr.  Shaw  has  observed — an  observation  con- 
firmed in  Unzer’s  Klcmc  Schreiftcn, — that  if  Scolopendra 
electrica  [Geophiliis  Leach)  be  cut  in  two,  the  halves  will 
live  and  appear  vigorous  even  for  a fortnight  afterwards ; 
and  what  is  more  remarkable,  that  the  tail  part  always  sur- 
vives the  head  two  or  three  days*’.  The  sensor iian  co?n- 
wMwc  of  insects,  therefore,  does  not,  as  in  the  warm-blooded 
animals,  reside  in  the  brain  alone,  but  in  the  spinal  mar- 
row also.  It  was  on  this  account  probably  that  Linne 

In  Lesser  Insecto-thcol.  ii.  84.  note  *. 

*'  Linn.  Trans.  Aristotle  had  observed  this  vitality  of  insects, 
and  that  that  of  the  myriapods  is  greatest.  Hist.  Animat.  A iv.  c.  7. 
Dr  liespiratione,  c.  ty.  keptitrs  have  also  this  faculty.  .V.  Dirt, 
ft’ /fist.  Xnf.  xxi\.  If!]. 
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denied  the  existence  of  a brain  in  insects,  retrardino-  it 
merely  as  tlie  first  ganglion  of  the  spine, 

Cuvier  and  other  modern  physiologists,  from  the  gan- 
glionic structure  of  this  organ,  are  of  opinion  that  it  is 
not  the  analogue  of  the  cerebrospinal  system  of  verte- 
brate animals,  but  rather  of  their  sijmpathetic  nerves. 
Indeed,  considering  solely  the  external  structure  of  the 
nervous  system  of  insects,  a great  resemblance  strikes  us 
between  it  and  these  nerves ; for  besides  its  ffeneral  can- 
glionic  structure,  there  is  also  in  them  an  upper  ganglion 
in  the  neck,  seemingly  corresponding  with  what  we  have 
named  the  brain  of  insects,  from  vvhich  the  nervous  chord 
dips  to  the  lower  part  of  the  neck,  where  it  forms  a se- 
cond ganglion,  which  a})pears  to  correspond  with  what 
we  have  considered  as  their  second  ganglion®.  We  may 
observe,  however,  that  at  least  in  one  respect  there  is 
even  an  external  resemblance  between  the  brain  of  in- 
sects and  that  of  vertebrate  animals  : — it  most  commonly 
consists,  as  has  been  stated,  like  them,  of  two  lobes,  often 
very  distinct ; a circumstance  which  not  unfrequently  di- 
stinguishes the  other  ganglions'’,  and  is  not  borrowed 
from  the  ganglions  of  the  great  sympathetics.  With  re- 
spect to  the  internal  structure  of  the  ganglions  and  spinal 
marrow  of  insects,  we  know  little  to  build  any  theory 
upon,  except  that  the  internal  substance  of  the  foi  iner  is 
filled  with  air-vessels;  at  least  so  Lyonnet,  as  has  been 
already  observed,  found  in  the  Cossits,  while  only  the 
tunics  of  the  latter  are  covered  by  them, — a circumstance 
which  I shall  again  have  occasion  to  advert  to.  Takino- 

^ Ciiv.  Anat.  Comp.  ii.  28.5 — . I'liesc  are  named  “ the  upper  and 
lower  cervical  ganglions.” 
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the  above  reseniblaiice  to  tlie  brain  of  vertebrates  into 
eonsicleration,  there  ai)pears  ground  for  thinking  that 
the  nervous  system  of  insects,  like  some  of  their  arti- 
culations*, is  of  a mixed  kind,  combining  in  it  both  the  ce- 
rebro-spinal  and  the  ganglionic  systems ; and  this  will 
appear  further  if  we  consider  its  June!  ions. 

That  learned  aiul  acute  physiologist  Dr.  Virey,  assum- 
ing as  an  hvpothesis,  that  the  structure  of  the  system  in 
(juestion  is  simply  ganglionic,  and  merely  analogous  to 
the  sympathetic  system  of  vertebrate  animals,  has  built 
a theory  upon  the  assumption,  which  appears  evidently 
contradicted  by  facts.  Because,  as  he  conceives  after 
Cuvier,  insects  are  not  gifted  with  a real  brain  and  spinal 
marrow,  he  wt)idd  make  it  a necessary  consequence  that 
they  have  no  degree  of  iniellect,  no  memory,  judgement 
or  free  will ; but  are  guided  in  every  respect  by  instinct 
and  spontaneous  impulses, — that  they  are  incapable  ot 
instruction,  and  can  siqieradd  no  acquired  habits  to  those 
which  are  instinctive  and  inbred*’.  This  consequence 
would  certaiidy  necessarily  follow,  was  their  nervous 
system  jierfectly  analogous  to  the  sympathetic  of  warm- 
blooded animals.  But  when  we  come  to  take  into  conside- 
ration \.\\c  J'u)ictions  that  in  insects  this  system  confessedly 
discharges,  we  are  led  to  doubt  very  strongly  the  correct- 
ness of  tlie  assumption.  Now  in  these  animals  the  system 
in  question  not  only  renders  to  the  nutritive  and  repro- 
ductive organs,  which  is  the  principal  function  of  the  great 
sympathetic  nerves  in  the  vertebrates;  but  by  the  com- 
mon organs  maintains  a connexion  with  the  external 
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world,  uiid  ac(juires  ideas  of  things  without,  wliicii  in 
them  IS  a function  of  the  cerebral  system  : from  tlie  same 
centre  also  issue  tliose  powers  which  at  the  bidding  of 
the  will  put  the  limbs  in  action,  whicli  also  belongs  to 
the  cerebral  system.  That  insects  have  memory,  and 
consecjuently  a real  brain,  has  been  before  largely  proved, 
as  also  that  they  have  that  degree  of  intellect  and  judge- 
ment which  enables  them  to  profit  by  the  notices  fur- 
nished by  their  senses  h What  can  be  the  use  of  eyes, 

of  the  senses  of  hearing,  smelling,  feeling  &c.  if  they  are 
not  instructed  by  them  what  to  choose  and  what  to  avoid? 
And  if  they  arc  thus  instructed— they  must  have  sufficient 
intellect  to  apprehend  it,  and  a portion  of  free  will  to  en- 
able them  to  act  according  to  it.  With  regard  to  the 
assertion  that  they  are  incapable  of  instruction,  or  of  ac- 
quiring new  habits;  few  or  no  experiments  have  been  tried 
Avitli  the  express  purpose  of  ascertaining  this  point:  but 
some  well  authenticated  facts  are  related,  from  which  it 
seems  to  result  that  insects  may  be  tausht  some  thino-s, 
tincl  £ic(|Lnrc  }jciL)it,s  not  iiistiiictiv’c.  TL  could  sccircdy 
be  brouglit  from  their  wild  state,  and  domesticated,  as 
bees  have  been  so  universally,  and  both  ants  and  wasps 
occasionally^,  without  some  departure  from  the  habits  of 
their  wild  state  ; and  the  fiict  of  the  corsair-bees,  that  ac- 
quire predatory  habits  before  described  shows  this  more 
evidently : but  one  of  the  most  remarkable  stories  to  our 
purpose  upon  record,  is  that  of  M.  Pelisson,  who,  when 
l)c  was  confined  in  the  Bastile,  tamed  a spiiler,  and  taught 
it  to  come  for  food  at  the  sound  of  an  instrument.  A 

' II.  [).  525 — . .tIo — . 
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niiinufacturer  also  in  Paris,  feci  800  spiders  in  an  aparl- 
inent,  which  became  so  tame  that  whenever  he  entered 
it,  which  he  usually  did  bringing  a dish  filled  with  flies 
blit  not  always,  they  immediately  came  down  to  him  to 
receiye  their  foocP. 

All  these  circumstances  having  their  due  consideration 
and  weight,  it  seems,  I think,  most  probable,  that  as 
insects  have  their  communication  with  the  external  world 
by  means  of  certain  organs  in  connexion  with  their  ner- 
vous system,  and  appear  to  have  some  degree  of  intellect, 
memory,  and  free  will,  all  of  which  in  the  higher  animals 
are  functions  of  a cerebral  system,  and  at  the  same  time 
in  other  respects  manifest  those  which  are  pecidiar  to 
the  sympathetic  system, — it  is  most  probable,  I say,  as  was 
above  hinted,  that  in  their  system  hath  are  united. 

I must  bespeak  your  attention  to  a circumstance  con- 
nected witii  the  subject  of  this  letter,  which  merits  parti- 
cular consideration : 1 mean  the  gradual  change  that 
takes  place  in  the  nervous  system  Avhen  insects  undergo 
their  metamorphoses ; so  that,  except  in  the  Orthoptera, 
Hemiptcra,  and  Ncurojdera  Orders,  in  which  no  change 
is  undergone,  the  number  of  ganglions  of  the  spinal  chord 
is  less  in  the  imago  than  in  the  larva.  There  seems  an 
exception  indeed  to  this  rule  in  the  case  of  the  rhinoceros- 
beetle  {Oryctes  nasicornis),  in  the  larva  of  which  there  is 
only  owe  ganglion,  while  in  the  imago  there  are 
But  as  this  one  ganglion  occupies  the  w'hole  spijial  mar- 
row, it  is  really  of  greater  extent  than  the  four  of  the 
imauo : so  that  even  in  this  cjise  there  is  a concentration 

•’  .V.  Diet.  d'Hist.  Xfit.  ii.  27'.}—. 
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of  the  cerebral  pulp.  In  some  cases,  as  in  Dijtiscus  mar- 
ginalise and  Hijdrojihilus  jnceus^,  the  imago  has  only  o/ic 
ganglion  less  than  the  larva,  but  more  generally  it  loses 
four  ovfvc.  Dr.  Heroltl  has  traced  the  o-radual  chainres 
that  take  place  in  the  sjiinal  marrow  ot  the  common  cab- 
bage-butterfly {Picris  Brassicce),  from  the  time  that  it  has 
attained  its  full  size  to  its  assumption  of  the  imago.  Of 
these  I shall  now  give  you  some  account. 

In  the  full-grown  caterpillar,  besides  the  brain  there 
are  eleven  ganglions,  the  chords  of  the  four  first  inter- 
nodes being  double,  and  the  rest  single : from  each  gan- 
glion jiroceed  two  pairs  ot  nerves,  one  from  each  side. 
In  this  the  lobes  of  the  brain  form  an  angle  with  each 
othei  In  two  days  the  double  chords  mutually  recede, 
so  as  to  diminish  the  interval  between  the  ganglions,  and 
the  single  ones  have  become  curved  : thus  the  lengtli  of 
the  spinal  marrow  is  shortened  about  a fourthe  and  the 
fourth  and  fifth  ganglions  have  made  an  approach  to  each 
othei  On  the  eighth  day,  when  the  insect  has  assumed 
the  pupa  but  remains  still  in  the  skin  of  the  caterpillar, 
the  flexure  of  the  internodes  is  much  increased  ; the  first 
ganglion  is  now  united  to  the  brain,  and  the  fimrth  and 
fifth  have  joined  each  other,  though  they  are  still  distinct ; 
the  spinal  marrow  has  now  lost  considerably  more  than 
a third  of  its  length On  the  fourteenth  day,  the  in- 
ternodes, except  the  double  ones,  have  become  nearly 
straight  again  ; tlie  fourth  and  fifth  ganglions  have  coa- 
lesced so  as  to  form  one,  and  the  sixth  and  seventh  have 
each  lost  their  pairs  of  nerves'^.  Shortly  after  this,  these 

' Ciiv.  Aiifit.  Comp.  ii.  .■{22,  .■{2I{ — ; .‘{.‘{S. 
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lust  i-aii^lions  have  nearly  disapjteared,  and  the  chords 
ol'thc*  three  first  internodes  have  again  approached  each 
otlier  ®.  The  next  change  exhibited  is  the  absorption  of' 
the  first  ganglion  by  the  brain,  the  union  of  the  chords 
of  the  first  internode,  whicli  is  now  straight,  the  approxi- 
mation of  the  second  and  third  ganglions,  and  the  en- 
largement of  the  one  formed  by  the  union  of  the  fourth 
and  fifth,  at  the  expense  perhaps  of  the  sixth  and  seventh, 
which  have  now  entirely  disappeared,  and  in  their  place 
is  a very  long  internode.'  These  united  ganglions  retain 
the  pairs  of  nerves  they  had  when  separate'^.  Just  be- 
fore the  assumption  of  the  imago,  the  direction  of  the 
lobes  of  the  brain  becomes  horizontal,  the  second  and 
third  ganglions  unite,  and  the  internode  between  the 
third  and  fourth  is  shortened Lastly,  when  the  animal 
is  become  a butterfly,  the  second  and  third  ganglions 
have  coalesced,  and  are  joined  to  that  formed  by  the  union 
of  the  fourth  and  fifth  ; a short  isthmus  or  rather  constric- 
tion, with  an  orifice,  being  their  only  separation : each 
of  these  united  ganglions  send  forth  laterally  four  pairs 
of  nerves'^.  In  his  figure.  Dr.  Heroic!  has  not  repre- 
sented the  orifice  for  the  passage  of  the  gullet,  but  doubt- 
less one  exists,  which  for  an  animal  that  imbibes  only 
fluid  food  is  probably  very  minute.  In  Hy2)ogynma  dis- 
par, we  learn  from  Cuvier,  this  orifice  is  of  that  descrip- 
tion, and  of  a triangular  shajie*^. 

It  can  admit  of  no  reasonable  doubt  that  one  of  the 
principal  intentions  of  these  changes  is  to  accommo- 
date the  nervous  system  to  the  altered  functions  of  the 
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animal  in  its  new  stage  of  existence,  in  wliich  the  an- 
tennae, eyes,  and  other  organs  of  the  senses,  as  well  as 
the  limbs  and  muscles  moving  them,  and  the  sexual  or- 
gans, being  very  different  from  those  of  the  larva,  and  if 
not  wholly  new,  yet  expanded  from  minute  germs  to  their 
lull  size,  may  well  demand  corresponding  changes  in  the 
structure  of  the  nervous  system  by  which  they  are  acted 
upon. 

But  are  these  changes  also  concerned,  as  Dr.  Virey 
conjectures,  in  producing  that  remarkable  alteration 
which  usually  takes  place  between  the  instincts  of  the 
larva  and  imago  In  order  to  answer  this  question,  it 
will  be  requisite  first  to  (juote  the  ingenious  illustration 
with  which  this  able  physiologist  elucidates  his  ideas  on 
this  point.  “ The  more  readily,”  he  observes,  “ to  com- 
prehend the  action  of  instinct,  let  us  compare  the  insect 
to  one  of  those  hand-organs  in  which  a revolving  cylin- 
der presents  different  tunes  noted  at  its  surface,  and 
pressing  the  keys  of  the  pipes  of  the  organ,  gives  birth  to 
all  the  tones  of  a song : if  the  tune  is  to  be  changed,  the 
cylinder  must  be  pulled  out  or  pushed  in  one  or  more 
notches,  to  present  other  notes  to  the  keys.  In  the  same 
manner  let  us  supjiose  that  nature  has  impressed  or  en- 
graved certain  determinations  or  notes  of  action,  fixed  in 
a determinate  series  in  the  nervous  system  and  the  gan- 
glions of  the  caterpillar,  by  which  alone  she  lives,  she 
will  act  according  to  a certain  sequence  of  operations ; 
and,  so  to  speak,  she  will  sing  the  air  engraven  within  her. 
When  she  undergoes  her  metamorphosis  into  a butterffy, 
her  nervous  system  being,  if  1 may  so  express  myself, 
pulled  out  a notch,  like  the  cylinder,  will  present  the 
notes  of  another  tune,  another  series  of  instinctive  ope- 
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rations;  and  tlie  animal  will  even  rnul  itself  as  }>ciTectly 
instnicted  and  as  capable  of  enijtloying  its  new  organs,  as 
it  was  to  use  the  old  ones.  The  relations  will  be  tlie 
same;  it  will  always  be  the  play  of  the  instrument^.” 

Th.is  illustration  is  doubtless  at  the  lirst  glance  very 
striking  and  plausible:  but  a closer  examination  will,  I 
think,  show,  that,  as  in  so  many  other  instances  in  meta- 
physical reasoning,  when  fanciful  analogies  are  substi- 
tuted for  a rigid  adherence  to  stubborn  facts,  it  is  satis- 
lactory  only  on  a superficial  view,  and  will  not  stand  the 
test  of  investigation  ; and  as  this  is  a question  intimately 
connected  with  what  I have  advanced  on  the  subject  of 
instinct  in  a former  letter,  I must  be  permitted  to  go 
somewhat  into  detail  in  considering  it. 

To  prove  his  position.  Dr.  Virey  ought  at  least  to  be 
able  to  show  that,  wlienever  a change  takes  place  in  the 
instincts  of  insects  in  their  different  states  of  larva  and 
imago,  a corresponding  change  takes  place  in  the  exter- 
nal structure  of  the  nervous  chord.  But  what  are  the 
facts?  In  three  whole  orders,  viz.  OrtJioptera,  Hemi- 
ptcra,  and  ^eurnptcra,  as  mentioned  above'’,  the  struc- 
ture of  the  nervous  chord  is  not  changed ; and  yet  we 
know  that  many  tribes  of  these  orders  ac(|uire  instincts 
in  their  imago  state  altogether  different  from  those  which 
directed  them  in  their  state  of  larvm.  A perfect  Locust, 
for  instance,  acquires  the  new  instincts  of  using  its  wings  ; 
of  undertaking  those  distant  migrations  of  which  so  many 
remarkable  instances  were  laid  before  you  in  a former 
letter'’;  and,  if  a female,  of  depositing  its  eggs  in  an 
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apj)Topriale  situation.  JJiit  il  such  striking  clianges  in 
tlie  instinct  of  these  tribes  can  be  effected  without  any 
perceptible  alteration  in  tlie  structure  of  tlie  nervous 
chord,  it  is  contrary  to  tlie  received  rules  of  philosophi- 
cal induction  to  lefer  to  this  alteration  the  changes  in  the 
instincts  of  other  tribes  where  it  is  found.  Is  it  not  for 
nioie  probable  that  this  alteration  has  in  fact  no  con- 
nexion with  the  changes  of  instinct,  but  is  solely  con- 
cerned  with  those  remarkable  changes  in  the  organs  of 
sense  and  motion,  which  occur  in  the  larva  and  imago 
states  of  the  orders  in  which  it  is  observed  ? In  a com- 
mon caterpillar,  the  form  of  the  body,  the  legs,  the  eyes, 
and  other  organs  of  the  senses,  all  strikingly  differ  from 
those  of  the  imago;  whereas,  with  the  exception  of  the 
acquisition  of  new  wings,  a perfect  locust  differs  little 
fiom  its  larva:  so  that  we  may  reasonably  expect  a 
corresponding  change,  such  as  we  find  it,  in  the  structure 
of  the  nervous  chord  of  the  lepidopterous  insect,  not 
called  for  in  that  of  the  neurojiterous  species,  in  which 
accordingly  it  does  not  take  place. 

This  reasoning,  in  opposition  to  Dr.  Virey’s  theory, 
that  the  changes  of  instinct  dejiend  on  the  altered  struc- 
ture of  the  nervous  system,  becomes  greatly  strengthened 
when  we  advert  to  the  higher  classes  of  animals,  which 
surely  in  any  investigation  of  the  nature  of  instinct  ought 
to  be  closely  kept  in  view;  for  the  fiiculty,  though  often 
less  pel  feet  in  them  than  in  insects,  is  still  of  the  scoue 
kind,  and  may  conseijuently  be  expected  to  Ibllow  the 
same  general  laws.  In  a young  swallow,  for  example, 
all  its  instincts  are  not  developed  at  once  any  more  than 
in  an  insect.  The  instinct  which  leads  it  to  migrate 
does  not  appear  for  some  months  after  its  birth,  and  that 
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ot  hiiiidiiig  a nest  still  later.  lint  we  liave  not  the 
sliirhtcst  n-round  for  believing  that  these  new  instincts  are 
preceded  by  change  in  the  structure  of  the  great 
sympathetic  nerve,  or  of  any  other  portion  of  the  nervous 
svstein ; and  the  same  may  be  said  as  to  the  sexual  in- 
stincts tlevcloped  in  ([uadrupeds  some  years  subsequent 
to  their  birth.  If,  then,  these  remarkable  changes  in  the 
instinct  of  the  higher  classes  of  animals  can  take  place 
independently  of  any  visible  change  in  the  nerves,  what 
substantial  reason  can  be  assigned  why  they  may  not 
also  in  the  class  of  insects  ? 

On  the  whole,  I think  you  will  agree  with  me,  that 
there  is  nothing  in  Dr.  Virey’s  hypothesis  which  should 
lead  me  to  alter  the  opinion  I have  already  so  strongly 
expressed  in  a former  letter®,  as  to  the  insufficiency  ol 
the  mechanical  theories  of  instinct  hitherto  jiromnlgatetl, 
adequately  to  ex])lain  all  the  phenomena;  and  unless 
they  do  this  they  arc  evidently  of  small  value.  Such 
theories  as  I have  there  adverted  to  may  often  seem  to 
be  supported  by  a few  insulated  facts,  but  with  others,  far 
more  numerous,  they  are  utterly  at  variance;  and,  to 
omit  many  other  instances,  I am  strongly  inclined  to 
doubt  the  possibility  of  satisfactorily  explaining  the  va- 
riety of  instincts  exercised  by  a bee’’,  or  the  cocfraonli- 
7iary  development  of  new  ones  in  particular  circum- 
stances only‘s,  on  any  merely  mechanical  grounds. 

And  after  all,  even  suppose  it  could  be  demonstratively 
shown  that  every  instinct  is  as  clearly  dej)endent  on  se- 
condary causes,  as  1 have  formerly  athnitted  that  some 
doubtless  setiin  to  be,  yet  what  would  this  teach  us  as 
to  the  i-ssential  natui’e  ol  instinct?  e have  advanced 

' Voi.ll,  4tl.  K,|.  |)  in? 
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indeed  a step ; but  still,  as  I have  before  observed  in  re- 
lerring  to  the  theories  of  Brown  and  Tucker,  we  have 
only  placed  the  world  upon  the  tortoise,  and  instinct,  as 
to  its  essence,  which  is  what  we  want  to  detect,  is  as  iny- 
stei  ions  as  ever:  just  as,  though  we  can  clearly  prove  that 
the  mind  is  acted  upon  by  the  senses,  yet  this  throws  no 
light  upon  the  essential  nature  of  the  mind,  which  we  are 
forced  to  admit  is  inscrutable,  as  if  to  teach  us  humility, 
and  prevent  our  vainly  fancying,  that  though  allowed  to 
discover  some  of  the  arcana  of  nature,  we  shall  ever  be 
able  to  penetrate  into  her  inmost  sanctuaries. 

That  Dr.  Virey  should  regard  instinct  in  insects  as 
puiely  mechanical  was  the  natural  consequence  of  his 
ilenying  them  any  portion  ol  intellect;  but  his  opinion 
cannot  I think  be  consistently  assented  to,  if  it  be  the 
fact,  as  I have  just  shown®,  that  they  are  not  wholly  de- 
void of  the  intellectual  principle.  Whatever  is  merely 
mechanical,  must,  under  similar  circumstances,  always  act 
precisely  in  the  same  way.  An  automaton  once  con- 
- structed,  whilst  its  machinery  remains  in  order,  will  in- 
variably perform  the  same  actions ; and  Des  Cartes,  when 
he  had  constructed  his  celebrated  female  automaton. 
Imagined  that  he  had  irrefragably  proved  his  principle, 
that  brutes  are  mere  machines.  But  if,  instead  of  losing 
himself  in  the  wilds  of  metaphysical  speculation,  he  had 
soberly  attended  to  facts,  he  would  have  seen  that  the 
instinct  ol  animals  can  be  modified  and  counteracted  by 
theii  intellect,  and  conseijuently  cannot  be  regarded  as 
simply  mechanical.  Though  the  instinctive  imimlse  of  an 
empty  stomach  powerfully  impel  a dog  to  gratify  his  ap- 
petite, yet,  if  he  be  well  tutored,  the  fear  of  correction 

See  above,  j).  '■I  1 . 
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will  make  liiin  abstain  from  the  most  tempting  dainties: 
and  in  like  manner  a bee  will  quit  the  nectary  of  a flower, 
however  amply  replenished  with  sweets,  if  alarmed  by 
any  interruption.  The  ants  on  which  Buonaparte  amused 
himself  with  experiments  at  St.  Helena,  though  they 
stormed  his  sugar-bason  w'hen  defended  by  a fosse  of 
water,  controlled  their  instinct  and  desisted  when  it  was 
surrounded  with  vinegar  and  in  the  remarkable  in- 
stance communicated  to  Dr.  Leach  by  Sir  Joseph  Banks, 
the  instinct  of  a cripj)led  spider  so  completely  changed, 
that  from  a sedentary  web-weaver  it  became  a hunter*’. 
There  is  evidently,  therefore,  no  analogy  between  ac- 
tions strictly  mechanical  and  instincts,  which,  though 
they  may  often  seem  to  be  excited  by  mechanical  causes, 
are  liable  to  be  restrained  or  modified  by  the  connexion 
of  the  instinctive  and  intellectual  faculties*’;  and  while 
we  are  ignorant  how  this  connexion  takes  place,  it  is  ob- 
viously impossible  to  reason  logicall}'  on  the  subject. 

In  thus  denying  that  any  existing  mechanical  theory  of 
instinct  is  satisfactory,  I by  no  means  intend  to  assert  that 
instinct  is  purely  intellectual.  1 have  already  given  you 
my  opinion**,  that  it  is  not  the  effect  of  any  immediate 
agency  of  the  Deity ; nor  am  I prepared  to  assent  to  the 
doctrine  of  a writer,  who  has  in  some  respects  written 
ably  on  the  subject  in  question,  who  says,  that  “ the 
Divine  Energy  does  in  reality  act  not  immediately.,  but 
mediately,  or  through  the  medium  of  moral  and  intellec- 
tual injluences  upon  the  nature  or  consciousness  of  the 
creature,  in  the  production  of  the  various,  and  in  many 
instances  truly  wonderful,  actions  which  they  perform*’.” 

* Antoininarc'hi’s  Last  Dui/.h  of  Napoleon. 

*'  Linn.  Trans,  xi.  \'()L.  If.  fill  I'xl.  |).  515. 
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32 


INTEllNAL  ANATOMY  Ol'  INSECTS. 


'I'he  same  objeclioii  applies  to  this  as  to  so  many  other 
inetapJiysical  theories,  that  it  is  not  adequately  supjiorted 
hyy«rf5,-  and  all  theories  not  so  sujiported  are  injurious 
to  science  in  proj)ortion  as  their  plausibility  is  greater,  by 
leading  the  student  to  relax  in  that  observation  of  nature 
and  attentive  study  of  the  instincts  ol  animals,  on  which 
alone  sound  hypothesis  on  this  subject  can  be  ulti- 
mately founded. 

I shall  conclude  these  remarks  on  the  nature  of  in- 
stinct with  a lew  observations  as  to  the  circumstances  in 
which  insects  may  be  supposed  to  be  guided  by  this  fa- 
cidty,  and  those  in  which  iniellect  seems  to  direct  them. 
The  bee,  when  it  takes  its  flight  to  a field  where  flowers 
abound,  is  governed  by  intellect  in  the  use  of  its  senses ; 
for  these  are  given  to  it  as  guides : and  when  it  arrives 
there,  they  direct  it  to  the  flowers,  and  enable  it  to  as- 
certain which  contains  the  treasures  it  is  in  search  of; 
but  having  made  this  discovery,  its  instinct  teaches  it  to 

imbibe  the  nectar  and  load  its  hind  legs  with  pollen. 

Again  : its  senses,  aided  by  memory,  enable  it  to  I’etrace 
its  way  to  the  hive,  where  instinct  once  more  impels 
it  in  its  various  operations.  So  that  when  we  ascribe 
a certain  degree  of  intellect  to  these  animals,  we  do 
not  place  them  upon  a par  with  man;  since  all  the 
most  wonderful  parts  of  their  economy,  and  those  ma- 
nipulations that  exceed  all  our  powers,  we  admit  not 
to  be  the  contrivance  of  the  animals  themselves,  but 
the  necessary  results  of  faculties  implanted  in  their 
constitution  at  the  first  creation  by  their  Maker.  I 
may  further  rejieat,  that  the  mere  liict  of  being  en- 
dowed with  the  external  organs  of  sense,  proves  a cei- 
tain  degree  of  intellect  in  insects.  For  if  in  all  their 
actions  they  were  directed  merely  by  tlieir  instinct, 
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they  do  as  well  without  si^lit,  healing,  smell,  touch, 

but  having  these  senses  and  tlieir  organs,  it  seems  to 
me  a necessary  conse(]uence,  that  they  must  have  a suf- 
ficient degree  of’  intellect,  memory,  and  judgement,  to  en- 
able them  advantageously  to  employ  them. 

There  is  this  difference  between  intellect  in  man,  and 
the  rest  of  the  animal  creation.  Their  intellect  teaclies 
them  to  follow  the  lead  of  their  senses,  and  make  sncli 
use  of  the  external  world  as  their  appetites  or  instincts 
incline  them  to, — and  f/iis  is  their  xcisdnvi ; while  the  in- 
tellect of  man,  beir.g  associated  with  an  immortal  princi- 
})le,  and  being  in  connexion  with  a world  above  that 
which  his  senses  reveal  to  him,  can,  by  aid  derived  from 
heaven,  control  those  senses,  and  bring  under  his  instinc- 
tive appetites,  so  as  to  I'ender  them  obedient  to  the  to  rjys- 
ftovixov,  or  governing  power  of  his  nature  : and  this  is 
HIS  Misno.M. 
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INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS  CONTINUED. 

RESPIRATION. 

Life  ami  flame  have  this  in  common,”  says  Cuvier, 
“ that  neither  the  one  nor  the  other  can  subsist  without 
air  ; all  living  beings,  from  man  to  the  most  minute  ve- 
getable, perish  when  they  are  utterly  deprived  of  that 
fluid®.”  The  ancients,  how^ever,  not  perceiving  insects 
to  be  furnished  with  any  thing  resembling  lungs,  took  it 
for  granted  that  tliey  did  not  breathe ; tliough  Pliny 
seems  to  hesitate  on  the  subject*’.  But  the  microscopic 
and  anatomical  observations  of  Malpighi,  Swammerdam 
and  Lyonnet,  and  the  experiments  of  more  modern  phy- 
siologists, have  incontestably  proved  that  insects  are  pro- 
vided with  respiratory  organs,  and  that  the  respiration 
of  air  is  as  necessary  to  them  as  to  other  animals.  They 
can  exist  indeed  for  a time  in  irresiiirable  air;  and  im- 
mersion in  liydrogen  or  carbonic  acid  gases  is  not,'as  I 
have  often  ascertained,  so  instantly  fatal  to  them  as  it 
would  be  to  vertebrate  animals ; but  like  them,  they 

“ Anal.  Compar.  iv.  2!)G. 

Plin.  Hist.  Nat.  1.  xi.  c.  3.  Even  Aristotle  seems  to  have  given 
into  the  common  opinion.  He  Kespirat.  c.  3,  9.  &c. 
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speedily  pei  lsli  in  air  altofrethcr  deprived  of  its  oxygen, 
or  placed  in  situations  to  wliicli  all  access  to  this  essential 
element  is  excluded.  Their  respiration  too  of  atmo- 
spheric air  produces  the  same  change  in  it  with  that  of 
the  vertebrate  animals,  the  oxygen  disappearing,  and 
carbonic  acid  gas  being  produced  in  its  place.  Bayle 
had  long  since  ascertained,  that  when  bees,  flies,  and 
other  insects  were  placed  under  an  exhausted  receiver, 
they  often  perished  ^ : and  the  same  effect  was  even  ob- 
served by  the  ancients  to  ensue,  when  their  bodies  were 
by  any  means  covered  with  oil  or  grease,  which  necessa- 
rily closed  the  orifices  of  their  respiratorv  organs'’. 

But  for  the  first  series  of  experiments  ascertaining  the 
necessity  of  a suj:)ply  of  air  to  insects,  and  their  conver- 
sion of  it  into  carbonic  acid,  we  are  indebted  to  the  illus- 
trious Scheele'^  ; and  his  experiments  have  been  repeated 
and  confirmed  by  Spallanzani,  Vauquelin,  and  other 
chemists.  The  former  found,  that  when  caterpillars  and 
maggots  were  confined  in  vessels  containing  only  about 
eleven  cubic  inches  of  atmospheric  air,  though  furnished 
with  sufficient  food,  they  soon  died,  and  sooner  when  the 
space  was  more  confined He  ascertained  too,  that  a 
larva  weighing  only  a few  grains  consumed,  in  a given 
time,  as  much  oxygen  as  an  amphibious  animal  a thou- 
sand times  as  voluminous®.  A male  grasshopper  [Ao'ida 
viridissima  K.)  in  six  cubic  inches  of  oxygen  lived  but 
eighteen  hours,  and  the  female  placed  in  eight  cubic 
inches  of  atmospheric  air,  only  thirty-six  hours.  The 

■'  P/iilos.  Trans,  v.  2011.  Works,  4to.  i.  7!),  112. 

’’  Aristot.  Hist.  Animal.  I.  viii.  c.  2J. 

’’  On  Air  and  Fire,  14S,  1.5.'>. 
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usual  tests  in  both  instances  detected  the  conversion  of 
the  oxygen  present  into  carbonic  acid^.  Precisely  the 
same  result  was  obtained  by  Sorgand  Ellis,  who,  having 
placed  a number  of  flies  in  nine  cubic  inches  of  atmo- 
spheric air,  found  them  all  dead  by  the  third  day,  the 
oxygen  entirely  vanished,  and  a quantity  of  carbonic  acid 
nearly  equal  in  bulk  produced’’. 

It  is  ascertained  too,  that  insects  like  other  animals 
require  in  the  process  of  respiration  not  merely  oxygen, 
but  such  a mixture  of  it  with  nitrogen  or  azote  as  com- 
poses atmospheric  air : for  Vauquelin  found  that  a grass- 
hopper placed  in  six  cubic  inches  of  oxygen  lived  only 
half  as  long  (eighteen  hours)  as  another  placed  in  eight 
inches  of  atmospheric  air;  its  breathing  was  pinch  more 
laborious,  and  it  died  when  not  more  than  one-twentieth 
of  the  oxygen  had  been  converted  into  carbonic  acid*’. 
That  a large  quantity  of  oxi/gen  penetrates  all  parts  of 
insects,  is  evident  also  from  the  acid  prevalent  in  the 
fluids  of  most  of  them,  as  likewise  from  the  wonderful 
power  of  their  muscles.  That  azofe  is  also  received, 
seems  probable  from  the  ammonia  which  has  been  ex- 
tracted from  the  fluids  of  many,  and  from  the  rapid  pu- 
trescence of  these  animals^’. 

The  mode,  however,  in  which  the  respiration  of  insects 
is  carried  on,  differs  greatly  from  that  which  obtains  in 
the  higher  animals.  1 hey  have  no  lungs,  no  organs 
confined  to  a particular  part  of  the  body,  by  means  of 
which  the  whole  of  the  blood  is  regularly  exposed  to  the 

“ Ann.  (If  Chimic,  xii.  ‘’7'". 

’ I.  L.  A.  Soi'i',  N(‘;:piraf.  In.Hevt.  cl  J'ei’iii,  Kills,  IiKjiiiri/  into 
Chang,  prod,  on  Atniosph.  Air  hp  Rcxpirat.  ^c.  (!!•. 
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action  of  the  iiis|)irc(l  air.  They  do  not  breathe  tliionnii 
the  wo/////,  but  throiio'li  numerous  oiafices  called  spiracles, 
and  ttie  respiratory  vessels  connected  with  these  are  con- 
tlncted  to  every  part  ot  the  body.  In  some  indeed,  that 
we  have*  included  under  the  denomination  of  insects,  as 
the  Arachnida,  an  approach  is  made  to  the  branchial 
respiration  of  fishes. 

The  respiratory  apparatus  of  insects  may  be  consi- 
dered under  /tco  principal  heads  : — viz.  the  orifices  or 
spiracles,  and  other  external  organs  by  whicli  the  air  is 
alternately  I’eceived  and  exj/elled  ; and  the  internal  ones, 
l)y  which  it  is  distributed.  Each  of  th.ese  is  well  worthy 
of  your  attention. 

I.  external  resj/iratory  organs  of  insects  may  be 
ilivided  into ////■£■/’ kinds.  Spiracles  ; liespiratorp  plates ; 
anil  hranchijbrin  and  other  pneumatic  appendages. 

i.  Spiracles^  [Spiracida),  or  breathing  pores,  are  small 
orifices  in  the  trunk  or  abdomen  of  insects,  opening  into 
the  trachecc,  by  which  the  air  enters  the  body,  or  is  ex- 
j)elled  from  it^\  1 hey  may  be  consideretl  principallv  as 
to  their  composition  and  substance;  shape  ; colour;  mag- 
nitude; situation;  and  number. 

1.  (composition  and  substance.  Perhaps  you  mav  not 
be  awaie  that  the  structure  ot  these  minute  apertures  is 
not  so  simple  as  at  the  first  view  it  may  seem  ; but  when 
you  recollect  that  by  them  the  insect  breathes,  you  will 
sus])ect  that  jirovision  may  be  made  fiir  their  o])ening 
and  shutting,  A spiracle  therefore,  sjieaking  analogi- 

“ Pi.ATi:  XXIII.  Fig.  2.  uiul  Pr.ATCs  VIII.  IX.  XVI.  XXIX  c h" 

'■  Moldeiihawers  {Anut.  dc  PJlauz.  .‘{14-.)  alTirins  tliat  the  spira- 
I es  o most  insects  arc  (jiiite  closed  : hut  Sprcngcl  {Conimnitar.  ^ H.) 
has  satislactorily  refuted  that  opinion. 
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cally,  may  be  regarded  in  ninneroiis  cases  as  a mouth 
closed  by  In  caterpillars  and  many  other  insects, 

the  substance  of  the  crust  where  it  surrounds  the  spiracle, 
is  elevated  so  as  to  form  a ring  round  it.  The  lips,  pro- 
perly speaking,  are  formed  of  a single  cartilaginous  piece 
or  platform,  with  a central  longitudinal  cleft  or  opening, 
when  closed  often  extending  the  whole  length  of  the 
piece®;  but  in  some  appearing  always  open  and  circu- 
lar: of  the  former  description  are  those  covered  by  the 
elytra  in  the  common  cockchafer ; and  of  the  latter,  those 
that  are  not  so  covered : in  some,  as  in  the  antepectoral 
pair  of  the  mole-cricket,  there  appear  to  be  no  lips,  the 
orifice  being  merely  closed  with  hairs*’.  Though  the 
aperture  is  usually  in  the  middle  of  the  platform,  in  the 
female  of  Dytiscus  inargmalis,  it  is  nearer  the  posterior 
side,  the  anterior  or  upper  lip  being  the  longest.  In  the 
majority,  the  mouth  or  cleft  is  nearly  as  long  as  the  spi- 
racle; yet  in  the  puss-moth  [Cerura  Vinula)  it  is  shorter'. 
Some  spiracles,  however,  are  unilabiate,  or  have  only  one 
lip.  This  is  the  case  with  Gonyleptcs  K.  and  perhaps 
others'*.  The  lips  are  usually  horizontal,  but  sometimes 
they  dip  so  as  to  make  the  spiracle  appear  open. 

With  regard  to  the  substance  of  these  organs,  it  is  more 
or  less  cartilaginous,  and  probably  elastic ; the  surface 
frequently  appears  to  be  corrugate  or  plaited ; this  is  very 
distinctly  seen  in  the  stag-beetle  and  the  cockchafer : in 
the  last  insect,  under  a powerful  magnifier,  we  are  told 
that  the  lips  appear  to  consist  of  parallel  cartilaginous 
processes,  separated  by  a cellular  web In  some  species 


* Pi.ATE  XXIII.  Fig.  2. 

Ibid.  t.  iii.y.  30. 

' Ibid.  8. 


’’  Sprengel,  Conmentar.  ^ 7. 
^ Plate  XXIX.  Fig.  2.3. 
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of  Copy  is  the  corrugations  form  a perplexed  labyrinth ; 
in  the  caterpillar  of  the  puss-moth  the  plaits  are  so  nar- 
row as  to  look  like  rays^ ; and  in  some  Dynastidcc  the 
lips  approach  to  a lamellated  structure.  Again,  in  Hij- 
di'ophilus  caraboides  the  upper  lip,  and  in  Dytiscus  cir- 
cumjlexiis,  both  lips  seem  formed  of  elegant  plumes^:  a 
similar  ornament  distinguishes  the  inner  edge  of  the  lips 
in  the  caterpillar  of  the  great  goat-moth  [Cossus  Ug- 
and  others In  the  grub  of  the  rhinoceros- 
beetle  [Oryctes  nasicornis)  the  margin  of  the  lower  or  in- 
ner lip  is  decorated  by  pinnated  rays,  which  enter  the 
cellular  membrane  that  covers  the  upper  lip*^ : in  this 
larva,  and  that  likewise  of  the  cockchafer,  the  two  lips 
are  formed  of  different  substances  ; in  the  last  the  upper 
or  outer  one  consists  of  a perforated  cellular  membrane, 
through  which  the  air  can  pass,  while  the  lower  or  inner 
one  is  a cartilaginous  valve  that  closes  the  orifice  * : in 
the  former  this  valve  is  surmounted  by  a boss  In  the 
pupa  of  Smerinthus  Popidi,  a hawk-moth  not  uncommon, 
and  of  some  dragon-flies  [Libellula  depressa),  the  margin 
of  the  two  lips  is  crenated,  probably  with  notches  which 
alternate,  that  the  mouth  of'  the  spiracle  may  shut  more 
accurately®.  The  substance  is  unusually  thick  in  the 
spinose  caterpillars  of  butterflies ; and  in  the  pupa  of  one, 
Hesperia  Proteus,  it  is  villose. 

Under  the  present  head  I may  observe,  that  in  some 
cases,  as  in  the  puss-moth,  and  the  larva  of  the  common 

® Sprengel,  7-  t.  iii./,  30.  •>  Ibid.  t.  n.f.  22.  t m.f.  29 

Plate  XXIX.  Fig.  29. 

Ibid.  Fio.  IG.  Sprengel,  Ibid.  9.  t.  \./.  4— G. 

' Ibid.  9.  /.  If.  9.  I Plate  XXIX.  Fig.  1G.  it. 
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40 


INTEHNAL  ANATOMY  OF  INSECTS, 


water-beetle  marginal  is),  tlie  spiracles  arc  closed 

by  a semifluid  substance,  which  however,  according  to 
Sprengel,  is  permeable  to  the  air^  The  animal,  where 
these  oigans  are  furnished  with  lips,  has  doubtless,  by 
means  of  a musculai  apparatus,  the  jiower  of  opening  r.vaX 
shutting  them  : tliis  is  done,  we  are  told,  bv  elevating  and 
depressing,  or  rather  by  contracting  and  relaxing  them, 
8org counted  in  one  case  [Oryctes  nasicornis)  txvcntij,  and 
m another  {Acrida  viridissima)  fifty,  of  these  motions  to 
take  place  in  little  more  than  /ten  minutes'’:  but  the 
(juickness  and  force  of  this  motion  is  not  always  uniform  ; 
for  the  same  physiologist  observed,  that  in  Carabits  au- 
i atus,  when  feeding  or  moving  its  body  rapidly,  tliecon- 
ti  action  of  the  spiracles  took  jilace  at  veryshort  intervals; 
but  when  it  was  fasting,  and  its  motions  were  slow,  the 
intervals  were  longer*' : it  is  jirobable  also,  that  the  tem- 
perature may  accelerate  or  retinal  the  motion.  In  the 
summer  I examined  a siiecimen  of  Melolontha  hirticola, 
that  had  indeed  been  somewhat  injured,  witli  this  view  : 
the  pulses  of  the  abdomen,  which  alternately  rose  and  fell, 
were  at  about  the  rate  of  the  pulse  of  a man  in  health, 
sixty  in  a minute,  and  the  spiracles  ajipeared  to  me  to 
keep  pace  with  this  motion : later  in  the  year,  when  the 
temiierature  was  lower,  as  I was  walking,  I took  a spe- 
cimen of  some  grasshopper  {Locust a l.each).  Upon 

Sprcngcl,  Coinniciilar.  7 — . 

Spi  engel,  from  whom  I have  liorrowccl  this  quotation,  expresses 
the  time  hy  “ Amvf.”  'f'liis  word  is  of  imoertain  meaning, 

being  scarcely  ever  a|i|)lie(l  to  time ; lint  as  it  means  tlie  twentv-fourtli 
|i!U*t  of  :in  ounce,  f aher  conjectures  it  may  mean  tiie  same  portion 
of  an  t/o/ir. 

Sorg,  Disquisit.  circa  respirat.  insect.  -’7,  4(i,  (Ki.  S|)rengcl  ubi 
supr.  11 — , ° 
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viewing  it  under  a lens,  I observed  one  of  the  eonvex  j)ec- 
loral  spiracles  open  and  shut,  and  the  interval  between 
(wo  breathings  appeareil  nearly  half  a minute. 

2.  With  regard  to  their  s/iape,  sj)iracles  vary  consi- 
derably. In  general  we  may  observe  that  the  abdomi- 
nal ones  are  usually  flat,  while  those  of  the  trunk  are 
often  convex^.  Sometimes  they  are  very  narrow  and 
nearly  linear,  as  in  many  pupa'  of  Lepidoptera,  and  those 
in  the  metathorax  of  the  sandwasps  {Ammophila  K.)  and 
affinities;  at  others  they  are  wider  and  nearly  elliptical, 
as  in  Lucauus  and  many  I.amellicorn  beetles : again,  in 
Copris  they  are  circular;  in  Calandra  Palmarum  ovate; 
in  Dptiscus  oblong*’;  in  Staphylimes  olens  ImmXate-,  in 
Gonpleptes  nearly  of  the  shaj)e  of  a horse-shoe‘s;  and 
jn-obably  many  other  forms  might  be  traced,  if  a thorough 
investio-ation  with  this  view  were  undertaken. 

3.  The  colour  of  spiracles  will  not  detain  us  long.  In 
tlie  caterpillars  of  Lepidoptera  this  is  often  so  contrasted 
with  that  of  the  rest  of  the  body,  as  to  produce  a strik- 
ing and  pleasing  effect.  Thus  when  the  body  is  of  a 
dark  colour,  they  are  usually  of  a po/r  one**;  or  if  the 
body  is  pale,  they  are  darJe’^^  or  surrounded  with  a dark 
ringk  This  contrast  is  often  rendered  more  striking  by 
their  position  with  regard  to  the  partial  colours  that 
often  ornament  caterpillars  : in  those  whose  sides  are 
decorated  by  a longitudinal  stripe,  the  spiracles  are 
often  planted  in  it^;  or  just  above  it'’ ; or  between  two' : 


■'  Chabrier  tsuv  Ir  Vol  dcs  Inn.  c.  1.  454. 
''  l^i.ATL  XXIX.  b'lG.  28.  A'  . 

**  Sep[).  1.  iv  t.  ii.  /’.  .3. 

Ihid.  t.  X.  /'.  (i,  7. 


<•  Ibid.  Fig.  2.3. 
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in  some  hawkmoths  the  intermediate  ones  are  set  in 
white  or  pale  spots,  which  gives  great  life  to  the  animal. 
In  general,  in  peifect  insects  the  most  prevalent  colour 
is  buff,  or  reddish-yellow.  In  the  larva  of  the  f-reat  wa- 
ter-beetle  {Dytiscus  margmalis)  these  organs  resemble 
the  iris  of  the  eye,  being  circular  with  concentric  rings, 
alternately  pale  and  dark*. 

4.  Th5  size  of  spiracles  varies  considerably.  Those 
in  the  larva  last  mentioned  are  so  minute  as  to  be  scarcely 
visible  except  under  a lens,  while  those  behmd  the  fore- 
legs in  Gryllotalpa  are  a full  line  in  length,  and  those  in 
the  pleura  of  Macropus  accentifer^  a Brazilian  Capricorn 
beetle,  are  more  than  twice  as  long.  In  the  same  species 
they  are  often  found  of  different  sizes thus  the  anal 
pairs  in  the  Dytiscus  lately  alluded  to,  I mean  in  the  per- 
fect insect,  are  much  larger  than  the  rest**,  probably  that 
the  animal  may  imbibe  a larger  quantity  of  air  when  it 
rises  to  the  surface  of  the  water,  where  it  suspends  itself 
by  the  tail.  In  those  Lamellicorn  beetles  in  which  the 
terminal  part  of  the  abdomen  is  not  protected  by  the 
elytra,  the  covered  spiracles  are  the  largest. 

5.  Under  the  next  head,  the  situation  of  spiracles,  I 
shall  not  only  consider  the  part  of  the  body  in  which 
they  are  situated,  but  likewise  their  position  in  the  crust ; 
to  which  last,  as  it  will  not  detain  us  long,  I shall  first 
call  your  attention.  Their  position  in  this  respect  is 
most  commonly  obliqtie ; but  in  the  abdomen  of  the  above 
Dytiscus  they  are  transverse,  and  in  a larva  I possess,  pro- 
bably of  an  Elatcr,  they  are  longitudinal.  In  spinose 

Sphmx  Labrusccc  Merian  Surinam.  34. 

^ Plate  XXIX.  Fig.  28.  A”. 


INTERNAL  ANATOMY  OK  INSECTS. 


43 


caterpillars  these  organs  are  generally  planted  between 
two  spines,  one  being  above  and  the  other  below.  The 
lateral  line  of  the  body  most  commonly  marks  their  si- 
tuation ; but  in  many  cases  they  become  ventral^  and  in 
others  dorsal.  The  most  important  circumstance,  how- 
ever, connected  with  the  present  head  is  their  appropria- 
tion to  particular  segments  or  parts  of  the  body,  for,  like 
the  ganglions  of  the  spinal  marrow,  they  are  distributed 
to  almost  every  segment.  Let  us  take  a summary  view 
of  their  arrangement  in  this  respect. 

No  insect  has  any  spiracle  in  the  head but  in  cater- 
pillars and  many  other  larvce  there  is  a pair  in  the  ^rst 
segment  of  the  trunk.  This  is  also  to  be  found  in  the  other 
states,  but  is  not  easily  detected  in  the  j^upae  of  Lepidop- 
tera  : in  the  Coleoptera  order,  in  the  grub  of  the  Lamel- 
licorn  beetles,  it  is  extremely  conspicuous,  and  planted  in 
the  side  of  the  first  segment^ ; in  other  Coleopterous  grubs 
it  is  not  so  readily  found,  but  probably  its  station  is  some- 
where behind  the  base  of  the  arms,  where  it  is  very  visi- 
ble in  that  of  Staphylmus.  In  the  imago  of  insects  o 
this  order,  this  antepectoral  spiracle  has  been  overlooked, 
and  indeed  is  not  soon  discovered  : to  see  it  clearly,  the 
manitrunk  should  be  separated  from  the  alitrunk  ; and 
then  if  you  examine  the  lower  side  of  the  cavity,  you  will 
see  a pair  of,  usually,  large  spiracles  planted  just  above 
the  arms,  in  the  ligament  that  unites  these  two  parts  of  the 
trunk  to  each  other : in  thecommon  rove-beetle, however, 
[Staphyliims  olens)  you  may  easily  see  it  without  dissec- 
tion*’. In  the  Orthoptera  it  is  situated  behind  the  arms, 

" Swaininercl.  Bibl.  Nat.  i.  xxvii./.  5.  Compare  Sturm  Deutsch. 
F71.  i.  t.  \.f.  r. 

" Plate  XXIX.  Fig-  12.  c'. 
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ns  in  Gvyllotalpa  : w between  lliein  and  tlie  prulhorax, 
us  in  Blatin  in  tl.e  Ilcmiptcra  and  Neurop/era  proba- 
bly the  situation  is  not  very  diflhrent.  In  iJ,e  Lep/doj)- 
tcra  this  i)air  oi’  spiraeles  is  planted  just  before  the  base 
of  the  upi)er  or  primary  wings  =>  : a similar  situation,  I 
.suspect,  is  aj)propriated  to  it  in  the  Tnchoptcra,  but  co- 
vered by  a tubei-cle  or  scale.  Something  similar  has 
been  noticed  by  M.  Chabrier,  in  the  same  situation  and 
ciicumstancc.s,  in  the  collar  of  Ilpmcnoptera'^.  In  jm- 
merous  Diptcra  this  breathing  pore  is  planted  on  each 
side  between  the  collar  and  the  dorsolum  above  the 
arms*^,  and  in  Hippobosca  in  the  collar  itself 

In  Lcpidoptcrons,  Coleopterous,  and  some  other  larvm, 
the  two  segments  of  the  body  corresponding  with  the’ 
alitrunk  in  the  perfect  insect,  are  without  spiracles,  nei- 
ther have  they  in  this  state,  though  pneumatic  oro-ans 
have  been  discovered  % any  real  ones  in  that  part  :'’but 
not  so  the  remaining  orders,  all  of  which  have  these  or- 
gans in  that  section  of  the  trunk.  To  begin  with  the 
Orthoptcra  : — \wBlatta  there  seems  to  be  a long  narrow 
one  behind  the  intermediate  leg;  in  the  GrpUotulpa  there 
is  one  in  the  posterior  part  of  the  pleura  ; and  in  Lo- 
custa  Leach,  above  both  the  intermediate  and  hind  legs'". 

It  IS  probable,  diat  m general  those  that  have  no  spira- 
cles m the  manitrunk  have  four  in  the  alitrunk,  which 
seems  the  natural  number  belonging  to  the  trunk.  In 
many  of  the  Heteropterous  Hemiptem  in  the  parapleura 

’ De  Geer,  i.  81.  /.  v.y;  10./.  » /,  Vol  dcs  Ins.  c.  i 4.50 

' Keiuiin.  IV.  24G.  t.  xi.\.  f.  8. 

'*  In  tins  tribe,  which  I Ibrgot  to  remark  before  (see  \oi  III 
j).  .5.51—.)  there  seems  both  prothor<u  aiul  cottar. 

‘ Vol.  III.  p.  5.5/  50^2.  &c. 

' PlatkVIII.  Fio.  14.  h ",  n". 
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iherc  is  an  opcMi  spiracle  without  lips®,  to  which,  us  in 
that  hcautihil  bno-  Scufdh'ra  Slockcri,  a channel  soine- 
tiines  leads.  The  sjuice  in  which  this  spiracle  is  planted 
in  other  genera  of  bugs  [J\‘iiiafo!ii(t  Ike.)  is  covered  with 
a kind  of  ineinbranous  skin,  often  much  corrugated'’.  In 
the  aciuatic  insects  of  this  section,  and  many  terrestrial 
ones,  as  lialitviiis,  kc.  this  spiracle  is  obsolete.  1 here 
is  another  circumstance,  })ossibly  connected  with  their 
respiration,  relating  to  many  ot  the  bugs,  whicli  may  be 
mentioneil  here.  It  vou  examine  Ucnidiomci  yujipcs,  a 
very  common  one,  you  will  find  between  the  scapula  and 
pavaplcuva  a long  orihee  or  chink this  ujion  a closer 
inspection,  under  a good  magnifier,  you  will  see  com- 
pletely filled  with  minute  stiff  hairs  or  bristles,  whicli 
fringe  the  posterior  margin  ot  the  scapula‘s . In  a Bra- 
zilian species  Lyg<vus  L.  {sexuiactila/us  K.  M.S.)  with 
iucrassatctl  posterior  thighs,  these  hairs  are  leplaced  by 
lamellie  which  have  the  aspect  oi  ^ills.  A led,  veitical, 
convex  spiracle,  with  its  orifice  toMuids  the  head,  .ind 
terminating  posteriorly  in  a kind  of  conical  sac,  is  situated 
towards  the  hinder  part  oi' the  pleura  in  the  giant  water- 
scorpion  {Bclostoma  gramUs'^);  this  seems  analogous  to 
one  lately  mentioned  in  the  mole  cricket.  In  the  other 
section  of  this  Order  it  is  not  easy  to  decypher  the  parts 
of  the  under  side  of  the  alitrunk.  In  lutlgoi  a,  F ettigouia, 
and  many  others  of  its  genera,  there  ajijiears  to  be  more 
than  one  opening  into  the  chest;  but  whether  they  are  ot 
a pneumatic  nature  or  not,  can  only  be  ascertained  by  an 
inspection  of  the  living  animal.  'I'here  is  a very  visible* 


" I'l.ATl.  \XI\.  FU..  1 1,  i:..  111  . 
' lli’ul.  Fi(,.  11,! I). 
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spiracle  over  each  of  the  four  last  legs  of  the  Libellulina^, 
but  in  the  remainder  of  the  Neuroptera  Order  they  have 
eluded  my  search.  In  the  Hymenoptera  and  Dipteia 
they  are  nearly  in  the  same  situation,  being  placed  be- 
hind the  vi'ings  on  each  side  of  the  metathorax ; in  the 
latter  Order  with  the  poiser  near  them  on  the  inner  side*^ : 
m this  also,  the  spiracles  of  the  tnmh  are  without  lips, 
except  in  the  larvae,  but  are  often  merely  an  orifice, 
sometimes  fringed  with  hairs ; this  is  particularly  con- 
spicuous in  Syrphus,  in  which  these  orifices  are  very 
large,  and  in  some  species  closed  by  an  elegant  double 
fringe  of  white  hairs.  This  is  doubtless  to  prevent  the 
entrance  of  any  particles  of  dust  or  the  like. 

We  are  next  to  consider  the  situation  of  the  spiracles 
of  the  abdomen  ; these  which  are  supposed  to  be  appro- 
priated exclusively  to  inspiration,  are  usually  moi-e  nu- 
merous than  those  of  the  trunk,  by  which  it  is  probable 
that  expiration  is  performed,  and  have  principally  at- 
tracted the  notice  of  Entomologists  : they  are  either  dor- 
sal, lateral,  or  ventral.  In  Idtytiscus,  Copris,  &c.  amongst 
the  beetles,  all  the  spiracles  are  dorsal;  in  the  larvm'^of 
Coleoptera  and  Lepidoptera  they  are  lateral and  in  the 
Heteropterous  Hemiptera  they  are  usually  ventral : in 
Dynastes  M'^L.  they  are  commonly  found  of  all  three  de- 
scriptions ; the  three  first  being  dorsal,  the  two  next  la- 
teral, and  the  last  pair  ventral-.  Li  some  instances,  as 
in  Perga  Kirbii  Leach,  and  probably  other  Hymenoptera, 
these  organs  are  planted  in  that  portion  of  the  dorsal 
segments  which  turns  under,  as  was  observed  in  a former 

“ Cliabrier  sur  Ic  Vol  dex  Ins.  c,  iii.  (.  vi. /"•  4.  Sa  Sp. 

''  Pi.ATi:  IX.  Fig.  21.  w/. 

*■  Pl.ATF.  Fill.  F’ig.  .0. 


INTERNAL  ANATOMY  OK  INSECTS. 


47 


letter  % and  becomes  ventral.  Generally  there  is  a pair 
of  spiracles  to  each  segment,  and  in  those  insects  that 
have  a hypochondriack  joint’’  there  is  often  a spiracle  in 
it.  The  last  segment  of  the  abdomen  is  always  without 
these  orifices,  as  is  the  basal  one  in  Velia,  Raiiatra,  and 
some  other  bugs.  A singular  anomaly  distinguishes  the 
hibellulina : they  appear  to  have  no  abdominal  spiracles*’, 
yet  I have  seen  the  abdomen  of  Libellida  depressa  when 
reposing,  contract  and  dilate  alternately,  from  whence  it 
follows  that  this  part  is  concerned  in  respiration.  Spren- 
gel  says  that  the  larvrn  in  this  tribe  have  seven  or  nine 
on  each  side**,  and  Reaumur  speaks  of  them  as  disco- 
verable in  the  pupa'.  I have  carefully  examined  the 
pupa-skin  of  most  of  the  genera  of  Libelluli7ia,  under  a 
powerful  magnifier,  but  have  not  succeeded  in  discover- 
ing any  thing  like  these  organs  in  the  abdomen.  The 
Ephemera  and  probably  the  other  Neuroptera  have  ab- 
dominal spiracles  M.  Latreille  observed  one  on  each 
side  of  the  base  of  the  scale  on  the  footstalk  of  the  abdo- 
men in  ants^.  Generally  the  abdominal  spiracles  may 
be  described  as  planted  in  the  crust  of  the  insect ; but  in 
many  cases  their  station  is  in  the  membranous  folds, 
which  I have  therefore  named  the pulmonarium,  that  some- 
times separate  the  dorsal  from  the  ventral  segments:  these 
folds  allow  of  a considerable  distention  of  the  abdomen, 
which  is  probably  necessary  when  all  the  air-vessels  are 
full.  In  a frravid  Ichneutnon  I once  saw  it  enlarged  to 
more  than  twice  its  natural  size  by  means  of  this  mem- 
brane, through  which  the  eggs  were  distinctly  visible. — 

’ VoL.  Ilf.  [).  700 — . Ibiil.  |).  70!(. 

' Sprengel,  Comment.  3.  ''  Itjid. 
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Before  I hid  adieu  to  tliis  subject,  I must  say  a tew  words 
upon  the  situation  of  the  organs  in  question  in  the  my- 
riapods. In  lulus,  in  each  segment  is  a pair  of  orifices 
which  have  usually  been  regarded  as  spiracles,  but  M.  Savi 
found  that  these  orifices  opened  into  vesicles  containing 
a fetid  fluid,  and  iqion  a very  close  examination  he  dis- 
covered the  real  sjiiracles  above  the  base  of  the  legs,  in 
connexion  with  ti  acJiccc^.  In  some  of  the  larger  species 
of  Scolopendrre  large  ojien  spiracles  in  the  same  situation 
are  extremely  visible Scutigera  Lam.  {Cermaiia  Illig.) 
presents  a singular  anomaly  : — a single  series  of  spiracles 
of  the  usual  form,  each  planted  in  a cleft  of  the  posterior 
margin  of  the  dorsal  scuta,  runs  along  the  back  of  the 
animal  . unless  we  may  suppose  that,  like  the  seeming 
spiracles  of  lulus  just  mentioned,  these  are  merelv  ori- 
fices by  which  it  covers  itself  with  some  secretion. 

6.  A few  words  upon  the  of  spiracles.— If  you 

examine  the  common  dog-tick  {Ixodes  Riciuus),  you  will 
find  only  one  of  these  organs  on  each  side  of  the  abdo- 
menthe  Libclluhua,  as  we  have  seen,  have  onlv  four, 
all  in  the  tiunk;  in  the  Ifiiiasltdcc,  Melolouilta,  and  the 
larva  oi  Dpt iscus,  there  are  fourteen  ; sixteen  in  the  Co- 
py id  ic ; eighteen  in  Dytiscus,  and  probably  the  majoritv 
Coleoptera,  both  larva  and  imago,  and  Lepidoptera  ; 
and  a pair  to  each  segment  excejit  the  last,  in  the  3///- 
riapods. 

ii.  Respiratorp  plates  ( Respiratoria).  The  nearest  ap- 

" (hservnz.  sulta  lutux  /'a  t 'uL  It  — . 

" 'riievareparticiiliirlv  visihleiii  an  mulcscrihed  ^:a^t  Indian  spcTies, 
(/.  (tUt  ninln  K.  M.S.)  with  scnla  alternately  black  and  yellow. 
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proacli  to  spiracles  is  made  by  those  remarkable  plates 
that  are  t'oimd  in  such  larva'  of  Dij^tcra^  as  in  that  state 
inhabit  substances  that  mioht  impede  or  altogether  stoj) 
the  entrance  or  exit  of  the  air  by  the  ordinary  spiracles, 
such  as  dead  or  living  flesh,  dung,  or  the  like.  The 
Creator  therefore,  as  he  has  seen  it  good  for  wise  rea- 
sons “ to  commission  certain  insects  to  feed  on  unclean 
food,  has  fitted  them  for  the  offices  that  devolve  upon 
them,  and  has  placed  their  orifices  for  breathing  in  plates 
at  each  extremity  of  the  body.  There  are  nsnally  two 
of  these  plates  at  the  head,  and  two  at  the  tail.  In  the 
grub  of  the  common  flesh-fly  {Musca  carnaria),  at  the 
junction  of  the  first  segment  of  the  body  with  the  second, 
two  of  these  })lates  are  planted,  which  are  concave  and 
circular,  with  a denticulated  margin;  in  the  cavity  near 
the  lower  side  is  a round  spiracle.  These  plates  the 
animal  can  withdraw  within  the  body,  so  as  to  prevent 
this  spiracle  from  being  stopped  up  by  any  greasy  sub- 
stance*’. The  posterioi’  extremity  of  this  grub  is  trun- 
cated, and  has  a large  and  deep  cavity  surrounded  by 
several  fleshy  prominences : at  the  bottom  of  this  are 
two  oval  brown  plates,  in  each  of  which  are  three  oval 
spiracles,  placetl  obliquely  : by  the  contraction  of  the 
flesliy  prominences,  this  cavity  also  can  be  closed  at  the 
will  of  the  animal'’.  In  some  cases,  several  stiff  rays  or 
spines  I'eplace  the  j)roniinences‘*.  In  Eehinomyia  grossa 
and  others  the  anal  plates  appear  not  to  be  perforated, 
being  surmounted  only  by  a central  boss ; but  this, 

'*  \ 01..  I.  I).  i3.jl  — . Dc  (Jeer  vi.  (!7.  t.  iii.  /'.  10.  ts.  14. 
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most  probably,  as  in  the  case  of  G^s/n/s  Ovis^,  is  a vahr 
that  closes  the  resi)iratory  orifices.  In  the  gad-fly  of 
the  ox  (ffi.  Boris)  thei-e  are  no  plates  at  the  anterior 
tremity  of  the  body;  but  those  planted  in  the  other  end 
are  very  remarkable,  and  demand  particnlar  attention. 
Each  is  separated  by  a curved  line  into  two  unecpial  por- 
tions ; the  smallest  of  which  is  contiguous  to  tl;e  convex 
belly,  and  the  largest  to  the  concave  back  of  the  animal. 
This  last  is  distinguished  by  two  hard,  brown,  kidney- 
shaped pieces,  a little  elevated  with  the  concave  sides 
turned  towards  each  other : in  this  sinus  is  a single^  small, 
white  si)ot,  which  appears  to  be  a spiracle : in  the  smallest 
portion  are  eight  minute  circular  orifices,  arrano-ed  in  a 
line''.  As  the  only  communication  which  this  grub  has 
with  the  atmosphere  is  at  its  anal  extremity,  it  has  no 
occasion  for  respiratory  organs  at  the  other.  The  gad- 
fly  ol  the  horse  {CE.  Ihqtii,  &c.)  which  has  no  communi- 
cation at  all  with  external  air,  breathing  that  which  is 
1 eceived  into  the  stomach,  has  these  plates  at  hoth  ends 
of  the  body. 

iii.  Respiratory  Appendages^.  These  may  be  divided 
into  t’iSO  kinds  ; those  by  which  the  animal  has  immediate 
communication  with  the  atmosphere,  and  those  by  which 
it  extracts  air  from  reater. 

1.  To  begin  with  the/i>  s^.  These  are  often  found  in  in- 
sects which,  during  their  two  first  states,  live  in  the  water. 
No  better  example,  nor  one  more  easy  to  be  examined, 

“ Reaiini.  iv.  555.  t.  xxxv.f.  10.  s.i. 
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of  this  structure,  can  be  selected,  than  the  gnat  {C/i/r.r  L.). 
^ oil  must  have  occasionally  observed  in  tubs  of  rain- 
water, numerous  little  wriggling  worm-like  animals,  whicb 
frequently  ascend  to  tlie  surface;  there  remain  a while, 
and  then  bending  their  bead  under  the  body  rapidly 
sink  to  the  bottom  again.  These  are  the  larvm  of  some 
species  of  the  genus  just  named  ; and  if  you  take  one  out 
of  the  water  and  examine  it,  you  will  perceive  that  it  is 
furnished  near  the  entl  of  its  body  with  a singular  organ, 
which  varies  in  length  according  to  the  species,  and  forms 
an  angle  with  the  last  segment  but  one^.  The  mouth  of 
this  organ  is  tunnel-shaped,  and  terminates  in  five  points 
like  a star;  and  by  this  it  is  usually  suspended  at  the  sur- 
face of  the  water,  and  preserves  its  communication  with 
the  atmosphere : in  its  interior  is  a tube  w hich  is  cc'u- 
nccted  with  the  tracliccc,  and  terminates  in  several  open- 
ings, visible  under  a microscope,  at  the  mouth  of  the  or- 
gan. 1 he  points  or  rays  of  the  mouth  when  the  animal 
is  disjmsed  to  sink  in  the  water,  are  used  to  close  it,  and 
cut  ofi’its  communication  with  the  atmosphere.  When 
the  animal  is  immersed,  a globule  of  air  remains  at- 
tached to  the  end  of  the  tube,  so  that  it  is  in  fact  of  less 
specific  gravity  than  that  element,  and  it  is  not  without 
some  effort  tliat  it  descends  to  the  bottom ; but  when  it 
wishes  to  rise  again,  it  has  only  to  unclose  the  tube, 
and  it  rises  without  an  effort  to  the  surface,  and  remains 
suspended  for  any  length  of  time.  Its  anal  extremity  is 
clothed  w’ith  bunches  of  hairs,  wdiich  are  furnished  with 
some  repellent  material  which  prevents  their  becomim- 
wet'’;  ii  is  this  reiiellent  quality  that  jirobably  causes  a 
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dimple  or  depression  ol  the  surface,  which  if  you  look 
narrowly  you  will  discover  round  the  mouth  of  the  tube®. 

hen  the  gnat  undergoes  its  first  change  and  assumes 
the  pupa,  instead  of  a single  respiratory  appendage  it  is 
furnished  with  a pair',  each  in  shape  resembling  a cor- 
nucopia, and,  what  is  remarkable,  placed  near  the  oppo- 
site extremity  of  the  body,  for  they  proceed  from  the  up- 
per side  of  the  trunk*’.  By  these  tubular  horns,  which 
Reaumur  compares  to  asses’  ears*’,  they  respire,  and  are 
suspended  at  the  surface. 

Other  respiratory  tubes  or  horns  are  more  complex. 
The  rat-tailed  grub  of  a fly  [Elophilus  pcndulus)  like  the 
gnat  breathes  by  a tube : but  as  if  the  Creator  willed 
to  show  those  whose  delight  it  is  to  investigate  his  works, 
by  how  many  varying  processes  he  can  accomjilish  the 
same  end,  this  respiratory  organ  is  of  a construction  to- 
tally different  from  that  we  have  been  considerino-.  It 
is  not  fixed  to  the  side  ol  the  tail,  but  is  a continuation 
ol  the  tail  itself,  and  is  composed  of  tw^o  tubes,  the  inner 
one,  like  the  tube  of  a telescope,  being  retractile  within 
the  other''.  The  extremity,  which  is  very  slender,  and 
through  which  the  air  finds  admission  by  a pair  of  spi- 
racles, terminates  in  five  diverging  hairs  or  rays,  which 
probably  maintain  it  in  cquilihrio  at  its  station  at  the 
surface®.  As  these  larvte  seek  their  food  amonofst  the 
mud  at  the  bottom  ol  shallow  pools,  in  which  they  ai’e 
constantly  employed,  they  require  an  apparatus  capable 
of  being  lengthened  or  shortened,  to  suit  the  depth  of 

Compare  Swamm.  liibl.  Kat.  i.  154.  t.  xxxi.  /'.  .’).  Rcauni.  iv. 
GOl — . t.  xliii.  De  fi'ecr  vi.  .‘il7 — . /.  xvii.y.  2 — 8. 
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the  waliT,  that  tlic’V  may  maintain  tlieir  necessary  coni- 
iniiihcation  with  the  atmosphere ; and  lor  lliis  jnirpose  a 
si/ig/c  tube  would  not  have  been  snlHcient : tlierelbre 
Providence  lias  lurnished  them  with  /ico,  and  both  are 
extremely  elastic,  consisting  of  annular  fibres,  so  as  to 
admit  their  being  stretcheil  to  an  extraordinary  length. 
Reaumur  found  that  these  animals  could  extend  their 
tails  to  near  ticeh’c  times  their  own  length.  The  me- 
chanism by  which  the  terminal  piece  is  pushed  forth  or 
retracted,  is  very  curious,  though  extremely  simple.  Two 
large  parallel  trachccc,  the  direction  of  which  is  from  the 
head  of  the  grub  to  its  tail,  occupy  a considerable  por- 
tion of  its  interior : near  the  origin  of  the  tail,  where 
they  are  very  ample,  they  suddenly  grow  very  small,  so 
as  to  form  a pair  of  very  slender  tubes,  but  so  long  that, 
in  order  to  find  room  in  a very  conti’acted  space,  they 
form  numerous  zigza"  folds  attached  to  the  terminal 
tube ; when  this  issues  from  the  outer  tube  they  conse- 
(juently  begin  to  unfold,  and  when  it  is  entirely  disen- 
gaged, they  are  become  quite  straight  and  parallel  to  each 
other.  Reaumur  has  figured  them  as  being  united  at 
the  base  of  the  inner  tube^  ; most  probably,  however, 
they  do  not  here  stop  short,  but,  as  in  other  instances, 
jn-oceed  to  the  end,  and  terminate  in  the  two  spiracles 
mentioned  above  : he  conjectures  that  when  the  animal 
has  occasion  to  push  forth  its  respiratory  apparatus,  it 
injects  into  these  vessels  part  ol  the  air  contained  in  the 
body  of  the  trachea:^  which  of  course  would  cause  them 
to  unfold  and  push  forth  the  tube'^.  When  this  insect 
assumes  the  {)upa,  instead  of  its  anal  respiratory  or- 
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gan  it  hus  four  respiratory  liorns  in  tlie  trunk  near  the 
head 

The  larva  of  the  chainteleon-hy  (SVra/fj/ow/s  Chamccleon) 
is  furnished  with  a respiratory  organ  of  a still  different 
and  more  elegant  structui-e,  exhibiting  some  resemblance 
to  the  tcnfacula  of  what  are  called  sea  anemonies.  In 
this  larva  the  last  joint  oi’  the  body  is  extremely  long, 
and  terminates  in  an  orifice  to  receive  the  air,  which  is 
surrounded  by  a circle  of  about  thirty  diverging  rays, 
consisting  of  beautifully  feathered  hairs  or  jilumes'’.  This 
apparatus  serves  the  same  purpose  witli  that  above  de- 
scribed of  the  larva  of  the  gnat.  The  feathery  hairs  are 
so  prepared  as  to  repel  the  water,  and  thus  to  suspend 
the  animal  by  its  tail  at  the  surface,  and  preserve  a con- 
stant access  of  air.  When  it  has  occasion  to  sink,  it 
turns  these  hairs  in  and  shuts  the  orifice,  carrying  down 
with  it  an  air-bubble  that  shines  like  quicksilver,  and 
which  Swammerdam  conjectures  enables  it  again  to  be- 
come buoyant  when  it  wants  to  breathed 

In  the  red  aquatic  hu'va  of  a small  gnat  {Chirouo^nus 
jduMosHs)  there  are  ixco  anal  respiratory  subcvlindrical 
horns,  with  the  orifice  fringed  with  hairs ; and  in  an- 
other gnat  ( «?///?//«/«  L.)  Reaumur  discovered  four'^. 

The  larva  of  Tauypm  maculatus^  whose  remarkable  legs 
I formerly  noticed  f,  exhibits  in  the  inferior  of  its  trunk 
two  long,  oval,  opaque  bodies,  which  I)e  Geer  conjec- 
tures may  be  air-reservoirs ; these,  when  the  animal  as- 
sumes the  pupa,  according  to  every  ajipearance  become 
external,  and  are  placed  on  the  back,  precisely  where  the 

” Reauni.  iv.  t.  xxxi.  /;  1 — 7-  I’i.atk  XIX.  Ku;.  a. 
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rospirntoiy  horns  of  aquatic  |)iq)a'  ai  e usually  sitiiaU'd, — 
they  appear  to  terminate  in  a transparent  point  The 
pupa  of  a Tipula  observed  by  Keaimiur,  instead  of  /tco 
has  only  of  these  resjiiratory  organs,  in  the  form  of  a 
very  fine  hair  proceeding  from  the  anterior  end  of  the 
trunk,  and  considerably  longer  than  the  animal  itself^’. 

It  is  observable  that  acjuatic  insects  that  come  to  the 
surface  of  the  water  for  air,  I'eceive  it  at  the  anus,  often 
carrying  it  down  with  them  as  a brilliant  bubble  of  quick- 
silver. 'riiis  is  generally  done  by  means  of  spiracles  in 
perfect  insects,  but  in  the  water-scorpion  tribe  in  that 
state  respiration  is  by  means  of  a long  hollow  tube,  con- 
sisting of  two  concavo-convex  pieces  which  apply  exactly 
to  each  other.  This  is  found  in  both  sexes,  and  there- 
fore cannot  be  an  ovijwsitor,  as  some  have  thought'^. 

These  respiratory  organs,  however,  are  not  invariably 
confined  to  aquatic  larva?  and  pupm,  for  those  of  some 
aphidivorous  flies  have  anal  ones,  and  the  pupa  of  Doli- 
choqms  iiohilitatus,  or  a fly  nearly  related  to  it,  vvhich  is 
terrestrial,  has  likewise  a pair  of  long  sigmoidal  ones  on 
the  back  of  the  trunk^.  The  pupa  also  of  the  rat-tailed 
lar  vm  just  noticed  as  having  four  horns,  resides  under 
tlie  earth,  the  insect  being  only  aquatic  in  its  grub  state. 

2.  I am  next  to  consider  those  respiratory  appendages 
by  which  aquatic  insects,  since  they  do  not  come  to  the 
surface  for  that  purjmse,  appear  to  extract  air  for  respi- 
ration from  the  is:atcr ; so  that  they  may  be  looked  upon 
in  some  degree  as  analogous  to  the  gills  of  fishes  : there 
is,  however,  this  diflerence  between  them — in  fishes,  the 

Dc  Geer  vi.  .t!).')-.  t.  xxiv.f.  K;,  IS.  d. 
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blood  is  conveyed  in  minute  ramifications  of’tiie  arteries 
to  the  surface  of  the  branchial  lamime,  throuffh  the  mem- 
branes  of  which  they  abstract  the  air  combined  with  the 
water ; but  as  insects  have  no  circulation,  the  process  in 
them  must  be  different,  and  their  branchiform  appen- 
dages may  be  regarded  as  presenting  some  analogy 
rather  than  any  affinity  to  those  of  fishes.  The  first  ap- 
proach to  this  structure  is  exhibited  by  the  jmpa  of  a 
gnat  lately  mentioned  {Chironomus  'plumosus);  for  on  each 
side  of  the  trunk  this  animal  has  a pencil  consisting  of 
five  hairs  elegantly  feathered,  which,  when  they  diverge, 
form  a beautiful  star ; its  anus  also  is  furnished  with  a 
fan-shaped  pencil  of  diverging  liairs^. 

On  most  of  the  abdominal  segments  of  the  larvae  and 
pupae  of  the  Trichoptera  {Phryganca  L.)  are  a number 
of  white  membranous  floating  threads,  arranged  in  bun- 
dles, foil}'  on  each  segment,  two  above  and  two  below, 
and  traversed  longitudinally  by  several  air-vessels  or 
bronchia;,  which  run  in  a serpentine  direction,  growing 
more  slender  as  they  approach  the  extremity,  and  in  some 
places  sending  forth  very  fine  ramifications, — these  are 
their  respiratory  organs  The  caterpillar  also  of  a little 
acjuatic  moth  {Botys  stratiotalis)  at  first  sight  apjiears  to 
be  covered  on  each  side  with  hairs,  but  which  examined 
under  a microscope  are  found  to  be  branching  flattish 
filaments,  each  furnished  with  tubes  from  the  trachccc. 
These  caterpillars  have  also  the  semblance  of  spiracles, 
but  apparently  found  in  the  usual  situation  <=.  The  larva 
of  a little  beetle  often  mentioned  in  my  letters  {Gyrinus 
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Xata/or),  is  I'liniishcd  on  each  side  ot  every  abdominal 
se^inenl  with  a long,  liairy,  slender,  acute,  conical  pro- 
cess, of  the  substance  of  the  segment,  through  each  of 
wliicli  an  air-tube  meanders  ; the  last  segment  but  one 
has_/a///-  of  these  processes,  longer  than  the  rest®. 

Laminosc  or  foliaceous  res})iratory  a{)pendages  distin- 
guish the  sides  of  the  abdomen  of  the  larvae  and  })U}){e  of 
the  Ephemerce,  whose  history  you  found  so  interesting'^. 
In  them  these  organs  wear  much  the  appearance  of  gills. 
In  the  different  species  they  vary  both  in  their  number 
and  structure.  With  regard  to  their  number,  some  have 
only  six  jiair  of  them,  while  others  have  seven.  In  their 
structure  the  variations  are  more  numerous,  and  some- 
times present  to  the  admiring  physiologist  very  beautiful 
forms  They  usually  consist  of  two  branches,  but  occa- 
sionally are  single,  with  one  part  folding  over  the  other, 
as  in  one  figured  by  Reaumur,  which  precisely  resembles 
the  leaf  of  some  plant,  the  air-vessels  or  hronchice  in  con- 
nexion with  the  trachea;  branching  and  traversing  it  in 
all  directions,  like  the  veins  of  leaves The  double  ones 
differ  in  form.  In  the  larva  and  pupa  of  Ephemera  vul~ 
gata  there  are  six  of  these  double  false  gills  on  each  side 
of  the  abdomen,  the  three  last  segments  being  without 
them;  each  branch  consists  of  a loiig  fusiform  piece,  ra- 
ther tumid  and  terminating  in  a })oint,  which  is  fringed 
on  each  side  with  a number  of  llattish  hlaments,  blunt 
at  the  end.  An  air-vessel  from  the  trachea  enters  the 
gill  at  its  base  ; is  first  divided  into  tw'o  larger  branches, 

“ l)c  fiecr  i\’.  .‘iiJ;? — . /.  xiii.y.  H! — If). 

'■  V(i!..  1.  [).  l7!)— . II.  ;5()!)— . 

'■  Sec  Reiuiiii.  vi.  t.  xlii.  — xlvi.  and  Pi.atj;  XXIX.  Fig. 

Rcauui.  Ibid.  t.  xlv.y.  2. 
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each  of  which  enters  a branch  of  tlie  false  gill.  These 
brandies  send  forth  on  each  side  numerous  lesser  rami- 
fications, one  of  whicli  enters  each  of  the  filaments  =■.  In 
another  species  (E.  vespertina)  each  false  gill  presents 
the  ajipearance  ot  a pair  of  ovate  leaves  with  a loim 
acumen,  and  the  air-vessels  represent  the  midrib  of  the 
leai;  with  veins  branching  from  it  on  each  side^’ ; and,  to 
name  no  more,  in  E.fusco-grisca,  one  branch  represents 
the  leaf  of  a Begonia,  the  sides  not  being  symmetrical, 
with  its  veins,  while  the  other  consists  only  of  numerous 
blanching  filaments*^.  In  other  aquatic  larvm,  as  in  that 
of  the  common  May-fly  {Scmblis  luiaria  Latr.),  these  ap- 
pendages consist  of  several  joints 

By  the  above  apparatus  these  aquatic  animals  are  en- 
abled to  separate  the  air  from  the  water,  as  the  fish  by 
their  gills ; but  how  this  separation  is  made  has  not  been 


precisely  explained.  The  false  gills  in  many  species  are 
kept  in  continual  and  intense  agitation.  When  they 
move  briskly  to  one  side,  Reaumur  conjectures  they  may 
receive  the  air,  and  when  they  return  back  they  may 
emit  it  •=.  This  brisk  motion  probably  disengages  it  from 
the  water.  In  many  species,  when  in  repose,  they  are 

laid  upon  the  back  of  the  animal  but  in  others  they  are 
not  8. 

The  larvm  of  the  Agrionida;  appear  to  respire  like 
those  of  the  Ephcmcrcc,  &c.  by  means  of  long  foliaceous 


■'  Plate  XXIX.  Fig.  5. 

Plate  XXIX.  Fig.  4. 
^ Plate  XXIX.  Fig.  .•{. 
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lamina'  or  lalse  filled  with  air-vessels  ; but  instead 
of  being  veutraL  they  proceed  from  the  amis.  They  are 
three  in  nninber,  one  dorsal  and  two  lateral,  perpemli- 
ciilar  to  the  horizon,  of  a lanceolate  shape,  beautifully 
veined,  with  a longitudinal  middle  nervure,  from  which 
others  diverge  towards  the  margin,  which  are  probably 
hrouchicc.  They  are  used  by  the  animal,  which  swims 
like  a fish,  as  fins,  but  it  does  not  appear  to  imbibe  the 
water  like  the  other  LibcUuUncr,  nor  to  propel  itself  by 
ejecting  it, — a circumstance  which  furnishes  an  additional 
argument  for  the  more  received  opinion,  that  this  action 
in  them  is  for  the  purpose  of  respiration  as  much  as 
i'or  motion^. 

The  larvje  and  jnipm  of  the  LibellulinLC,  receive  the 
water  and  air  that  they  respire  by  a large  anal  a}icrture, 
which  is  closed  at  the  will  of  the  animal  by  five  hard, 
moveable,  triangular,  concavo-convex  pieces,  all  very 
acute  and  fringed  with  hairs.  "^1  hese  pieces  are  placed 
so  that  there  is  one  above,  which  is  the  largest  of  all ; 
one  on  each  side,  which  are  the  smallest,  and  two  below; 
when  these  are  closed,  they  form  together  a conical  point’’. 
Sometimes  only  three  of  these  pieces  are  conspicuous  : 
three  other  cartilaginous  pieces,  resembling  the  valve 
of  a bivalve  shell,  close  the  passage  within  the  pointeil 
pieces'’.  At  this  orifice  the  water  is  received  ; and  when, 
bv  an  internal  process  to  be  described  afterwards,  it  has 
parted  with  its  oxygen,  is  again  expelled. 

I’nder  this  head  I shall  mention  a fact  which  may  be 
connected  with  respiration  of  the  insects  concerned.  In 

•*  Voi..  III.  p.  1.54.  De  (feer  ii.  (*!)/ — . t.  xxi./.  4,  .5,  li3. 

'■  Of  (ic'jr  Ibid.  (iCC— . t.  xix./.  (1. 
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dissecting  a species  of  Noctua  related  to  N.  Pronuha, 
blit  I do  not  recollect  the  particular  species,— at  the  base 
of  the  abdomen  of  the  male  I discovered  two  bunches 
of  long  fawn-coloured  parallel  liairs,  planted  each  in  an 
oval  })late,  plane  above,  but  below  convex  and  fleshy ; 
while  the  plates  remained  attached  to  the  insect,  they 
appeared  to  have  a distinct  pulsation.  The  hairs,  which 
are  about  half  an  inch  long,  diverge  a little,  and  form  a 
tuft  not  very  unlike  a shaving-brush  I have  not 
since  met  with  this  species,  but  I have  preserved  tlie 
brush  and  scale.  Somewhere  in  Bonnet’s  works,  but  I 
do  not  recollect  whei’e,  I have  since  found  mention  of  a 
similar  fact  in  another  moth. 

II.  Having  considered  the  external  respiratory  oi’gans 
of  insects,  by  which  the  air  is  received^  we  are  next  to 
consider  the  internal  ones,  by  which  it  is  distributed. 
These  are  gills  ; tracheae  and  branchiae ; and  sacs  or 
pouches'^. 

i.  Gills  [Branchiae'^.)  Having  lately  described  what 
may  be  denominated  false  gills,  or  branchiform  ap- 
pendages, I shall  now  call  your  attention  to  what  may 
be  denominated  true  ones,  which  are  peculiar  to  the 
Arachnida  Class  : but  what  is  remarkable,  the  animals 
that  breathe  by  them  are  very  rarely  inhabitants  of  the 
water,  so  that  their  functions  cannot  be  perfectly  analo- 
gous to  those  of  fishes. 

In  the  Scorpion,  on  each  side  of  the  four  first  ventral 
segments  a spiracle  may  be  discovered,  which  has  no 

^ Pi.ATK  XXIX.  Fig.  21.  ’’  Marcel  cle  Serres  (j\fein. 

(hi  AIus.  IHI!).  l.'i/,  i-'v.'C.)  calls  the  tubular  trachetz  that  receive  the 
air,  (irtcrial  tracheic,  and  the  vesicular  ones,  which  act  as  reservoirs, 
jiidmonari/  tracheic.  ' Plate  XXIX.  Fig.  1.  2. 
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lip  as  in  other  insects,  but  is  merely  a circular  oriji'cr. 
"I'liese  orifices  do  not  lead  to  trachccc  or  vesicles,  but  to 
irue  gills,  which  are  situated  belosv  a muscidar  web  which 
clothes  the  internal  surface  of  the  crust.  Each  gill  con- 
sists of  many  semicircular  very  thin  plates,  of  a dead 
milky  white,  which  are  connected  together  at  the  dorsal 
end  like  the  leaves  of  a book.  There  appear  to  be  more 
than  t'jcentij  of  these  leaves,  which  when  strongly  mag- 
nified look  transparent  and  destitute  of  any  vessels. 
Each  gill  is  fastened  at  the  back  to  the  s}iiracle®.  In  the 
spiders  also,  gills  are  discoverable,  but  differently  cir- 
cumstanced. On  the  under  side  of  the  abdomen,  near 
the  base,  is  a transverse  depression,  on  each  side  of  which 
is  a longitudinal  opening  leading  to  a cavity,  which  is 
covered  from  above  by  a cartilaginous  plate.  In  this 
cavity  is  situated  a true  gill,  which  is  white,  triangular, 
and  covered  with  a fine  skin  ; the  leaves  of  this  gill  are 
far  more  numerous  and  much  finer  and  softer  than  those 
of  the  gills  of  the  scorpion.  On  account  of  their  softness 
they  have  often  the  appearance  of  a slimy  skin  ; but  their 
laminated  structure  shows  itself  very  clearly  in  old  sjie- 
cimens,  and  in  such  as  have  been  immersed  in  boiliim 
water*'. 

ii.  Trachcct  and  Bronchice'^.  Parallel  with  each  side 
of  the  body  of  most  insects  and  exteiuling  its  whole  length, 
run  txco  cylindiical  tubes,  which  communicate  with  the 
spiracles**,  and  from  which  issue,  at  points  opposite  to 
those  organs,  other  tubes  which  ramify  ad  iii/initiiin,  and 

' Trcviraiuis  Arachnid,  — . 1.  1.  /'.  1.  r.  f.  10.  Comp.  Diet, 
d'llisl.  Xat.  XXX.  410.  Latrcille  calls  these  gills  Pnciimohranchc'i. 

" Treviranus  Ibid.  24.  Pi..\ti.  X\I\.  1-'ig.  1. 

Pi  \T!.  \\I.  Fig.  It.  n b. 
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are  distributed  to  every  part  of  the  body  a.  Tlie  first  of 
these  tubes  are  called  the  irachcce  and  the  latter  the 
bronchice.  This  structure  appears,  however,  not  to  be 
universal:  it  is  to  be  found  in  caterpillars  and  many 
Dipterous  but  in  that  of  the  rhinoceros-beetle 

{Oryctes  7iasicor7iis)  and  other  Lamellicorns,  the  hro7ichicc 
branch  dh-ecthj  from  the  spiracle,  the  bottom  or  interior 
mouth  of  which  is  lined  by  a membrane  from  which  they 
proceed  b;  something  similar  has  been  observed  to  take 
place  in  many  insects  in  other  states,  as  the  common 
cockchafer‘s;  the  pupa  of  S77ie7-i7it/t7cs  Popxdi^  - in  the 
Cicada;^',  in  the  Locust  tribe and  many  others.  In 
the  Cosszis,  or  larva  of  the  great  goat-moth,  the  trachea 
commences  with  the  first  spiracle,  and  finishes  a little 
beyond  the  last,  after  which  it  diminishes  considerably 
ill  diameter,  and  terminates  in  several  branches  or  h7-07i- 
chics,  which  proceed  to  the  anal  extremity  of  the  bodys. 
The  h7-07ichice  which  originate  from  th^  trachceem  tlie 
vicinity  of  each  spiracle,  may  be  considered  as  consisting 
in  general  of  tlu'cc  packets  \—do7-sal  ones,  which  are  dist 
tributed  to  the  back  and  sides  of  the  animal;  visceral 
ones,  which  enter  the  cavity  of  the  body,  and  are  lost 
amongst  the  viscera  and  the  caul;  and  gast7-ic  ones, 
which  dipping  from  the  traehecc  overrun  the  lower  part 
of  the  sides  and  belly 

The  trachccc  and  hro7ichi(e  consist  of  three  tunics ' : the 

Plate  XXI.  Fig.  3.  b.  i-  Sprengel  Comnwntur.  Li/'] 

^ 2tnd.t.n.f.xi: ' 

Mali)igh.  De  Bomhyc.  t.  iii./.  3.  f /.  \^.  f j 

® Lyonnet  Anut.  101.  h 

Sprcngel  {iihi  snpr.  1(5.)  says  that  lie  never  found  more  than  two; 
but  as  Lyonnet  afTirnis  that  he  lias  very  often  separated  tliein  (lOii) 
his  accuracy  cannot  he  (picstioncd. 
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/I'rst  or  t'xtoriKil  one  is  a thickish  inenibrane,  streimtli- 
t‘iK‘(I  by  a vast  number  of  fibres  or  vessels,  wliicli  form 
roiiiul  il  a number  of  irregular  circles;  the  second  is  a 
membrane  more  thin  and  transparent,  without  a vascu- 
lar covering®;  the  third  is  formed  of  a cartilaginous 
thread  running  in  a spiral  direction,  which  may  be  easily 
unwound^.  This  structure  gives  a great  elasticity  to 
these  organs,  so  that  they  are  capable  of  considerable 
tension,  after  which  they  return  to  their  usual  length 
The  lironcliue  arc  cylindrical  or  slightly  conical,  insen- 
sibly diminishing  in  size  as  they  leave  the  trunk,  in  which 
they  originate.  In  larva?,  after  losing  their  spiral  fibre, 
they  appear  to  terminate  in  membrane,  but  in  perfect 
insects  they  jiass  into  vesicles In  the  Cossus  the  trachea 
is  flattened,  and  in  every  segment,  except  the  first  and 
two  last,  is  bound  by  a fleshy  cord  four  or  five  times  as 
thick  as  its  threads.  Where  this  occurs,  there  is  a slight 
constriction, — probably  here  is  a sphincter,  by  the  con- 
traction of  which  Lyonnet  supposes  the  trachea  may  be 
shut  when  it  is  necessary  to  stop  the  passage  of  the  air, 
and  direct  it  to  any  particular  point®.  The  structure 
here  described  is  admirably  adapted  for  the  purpose  it  is 
intended  to  serve ; for  had  these  vessels  been  composed 
of  membrane,  they  could  not  possibly  have  been  prevented 
from  collapsing;  but  by  the  intervention  of  a spiral  cartila- 
ginous thread  this  accident  is  efiectually  guarded  against, 
and  the  necessary  tension  of  the  tubes  provided  for. 
However  violent  the  contortions  of  the  insect,  however 

^ kyennet  Anal.  103. 

Und.  ( iiv.  Anal.  Comp.  iv.  -I.IS.  Tliis  author  saj's  tliat  the  in- 
IcrmcHiatc  tunic  is  the  spiral  thread  (437).  Lyonnet  10-2. 

‘ fhid.  104,  Sprcni;el  Cnmmentar.  17.  Lyonnet  Ihid. 
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small  tlie  diameter  of  these  vessels,  they  are  sure  to  re- 
main constantly  open,  and  jjervious  to  the  air.  And  by 
this  circumstance  they  may  be  always  distinguished  from 
the  other  organs  of  the  animal,  and  likewise  by  their 
pearly  or  silvery  hue,  for  from  being  constantly  filled 
with  air,  these  tubes,  when  viewed  under  a powerful  mi- 
croscope in  a recently  dissected  insect,  present  a most 
beautiful  and  brilliant  appearance,  resembling  a branch- 
ing tree  of  highly  polished  silver  or  pearl : — though 
sometimes  they  are  blue,  or  of  a lead  colour,  and  some- 
times assume  a tint  of  gold.  In  the  dead  insect  the  larger 
tubes  soon  turn  brown,  but  the  finer  ones  preserve  their 
lustre  several  weeks*.  The  ramifications  of  the  tracheal 
tree  may  be  seen  without  dissection  through  the  trans- 
parent skin  of  the  common  louse  ^ and  most  of  the  thin- 
skinned  larvae. 

\ ou  will  not  expect  to  view  in  this  way  the  minuter 
ramifications  of  the  hroncliicv,  when  I have  mentioned 
their  number  and  incredible  smallness.  Nothino-  but  the 
scalpel  of  a Lyonnet  and  the  most  powerful  lenses  are 
adequate  to  trace  the  extremities  of  these  vessels ; and 
even  with  every  help,  they  at  last  become  so  inconceiva- 
bly slender  as  to  elude  the  most  piercing  sight.  That 
illustrious  anatomist  found  that  the  two  trachac  of  the 
larva  of  the  Cosmw  gave  birth  to  236  bronchial  tubes,  and 
that  these  ramify  into  no  less  than  1336  smaller  tubes, 
to  which,  it  232,  the  number  of  the  detached  bronchise, 
be  added,  the  whole  will  amount  to  1804-  branches'^. 
Surprising  as  this  number  may  appear,  it  is  not  greater 

* Lyonnet  103.  Mnljiigli.  l)c  liomhiic.  13.  Reaum.  i.  1.30. 
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than  we  luav  readily  eoneeive  to  he  necessary  for  coni- 
iniinicaling  with  so  many  dilVercnt  parts.  Imr,  like  the 
arterial  and  venous  trees,  which  convey  and  return  the 
blood  to  and  from  every  part  of  the  body  in  vertebrate 
animals,  the  broncli'uc  are  not  only  carried  along  the  in- 
testines and  spinal  marrow,  each  ganglion  of  which  they 
penetrate  and  fill,  but  they  are  distributed  also  to  the 
skin  and  every  organ  of  the  body,  entering  and  travers- 
ing the  legs  and  wings,  the  eyes,  antenna?,  anti  palpi,  and 
accompanving  the  most  minute  nerves  through  their 
whole  course.  How  essential  to  the  existence  of  the 
animal  must  the  element  be  that  is  thus  anxiously  con- 
veyed bv  a thousand  channels,  so  exquisitely  formed,  to 
every  minute  part  and  portion  of  it ! L pon  considering 
this  wonderful  apparatus  we  may  well  exclaim,  This  hath 
Gob  icrought^  and  this  is  the  noork  of  his  hands. 

Though  in  general  there  is  only  a pair  ot  irachcre,  yet 
in  some  larva?  a larger  number  have  been  discovered. 
In  those  of  the  Lihrllidina;  there  are  six.  According  to 
M.  Cuvier,  Reaumur,  who  mentions  only  four,  overlooked 
the  two  lateral  ones  that  are  connected  with  the  spira- 
cles^. The  reason  of  this  and  other  parts  ot  their  in- 
ternal structure  I shall  explain  under  the  next  head. 
In  the  grub  of  the  gad-flies  of  the  horse  [Q^stri  gastri- 
cnlcc  Clark),  Mr.  B.  Clark  discovered  eight  longitudinal 
trachea;, — six  arranged  in  a circle  and  txo  minute  ones, 
which  appeared  to  him  to  terminate  in  a pair  ot  exter- 
nal nipples  (spiracles)  in  tlie  neck  of  the  animal’’.  1 his 

“ N.  Diet,  d' Hint.  Xal.w’W.'AA,  Reaiim.  vi.  Platio  XXIX, 
Fig.  S.  shows  three  of  them  at  a. 

'■  Essay  on  the  Bots,  <^r.  23.  t.  \.  f.  7,  32,  &c. 
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is  a singular  anomaly,  as  the  other  CEstrida  have  only 
Vi 'pair  of  trachere^. 

iii.  Respiratory  Sacs  or  Pouches.  Besides  their  trachea; 
and  bronchia;,  many  insects  are  furnished  with  a kind  of 
reservoir  for  the  air,  under  the  form  of  sacs,  pouches,  or 
vesicles.  These  are  commonly  formed  by  the  bronchial 
tubes  being  dilated  at  intervals,  especially  in  the  abdo- 
men, into  oblong  inflated  vesicles ; from  which  other 
bronchial  tubes  diverge,  and  again  at  intervals  expand 
into  smaller  vesicles,  so  as  to  exhibit  no  unapt  resem- 
blance— as  Swammerdam  has  observed  with  respect  to 
those  of  the  rhinoceros-beetle — to  a specimen  of  Fucus 
vesicidosus.  Cuvier  compares  them  in  the  Lamellicorn 
beetles  in  genei’al  to  a tree  very  thickly  laden  with  leaves^; 
and  Chabrier  observes  that  they  particularly  occur  in  the 
intestinal  canal‘s.  This  structure  of  the  pulmonary  or- 
gans may  be  seen  also  in  the  common  hive-bee,  and  other 
Hymenoptera  ; but  the  vesicles  are  less  numerous,  and 
those  at  the  base  of  the  abdomen  much  larger  than  the 
rest‘'.  These  vesicles,  by  a very  rough  dissection,  may 
be  distinctly  seen  in  the  abdomen  of  the  cockchafer,  which 
appears  to  be  almost  filled  with  them.  Not  being  com- 
posed of  cartilaginous  rings  like  the  air-tubes,  but  of 
mere  membrane,  if  a pin  pierces  one,  the  air  that  inflates 
it  escapes,  and  it  collapses.  In  the  larva  of  a little  o-nat 
{Corethra  culiciformis)  the  trachea;  appear  to  proceed  from 

* Essay  on  the  Hots,  4’c.  4.0.  Valisnieri  i.  101.  t.  vl.  f.  4.  &c. 

Bit)/.  Nat.  i.  140.  a.  t.  xxix.  /.  a.  Cuv.  Anat.  Comp.  iv.  4.10. 
Mulpigli.  Df  Bombyc.  t.  iii.y.  2. 

Suv  tc  Vol  lies  Ins.  c.  ii.  .‘l.'Ki.  note  1. 

Swainin.  Bib/.  Nat.  t.  xvii.  /i  0.  Ciiviei'  Ibid.  440. 
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a jiair  of  oblong  vesicles  of  considerable  sizc^  in  the  trunk, 
and  towards  the  anus  they  form  two  other  smaller  ones'’, 
— upon  piercing  the  former,  De  Geer  observed  a consi- 
derable quantity  of  air  to  make  its  escajie^.  Another  spe- 
cies, probably  of  the  same  genus,  described  by  Reaumur, 
exhibits  something  similar''. 

But  one  of  the  most  remarkable  structures,  in  this  re- 
spect, is  to  be  seen  in  the  larva  and  pupa  of  the  dragon- 
flies {LibdhiUna).  I have  before  noticed  the  number  of 
their  traclieec^  but  I shall  here  describe  their  whole  in- 
ternal respiratory  apparatus.  I must  observe  that  Itcau- 
mur,  Cuviei\  and  most  modern  wi  iters  on  the  physiolo- 
gical department  of  Entomology,  have  affirmed  that  they 
respire  the  xmfer,  and  that  they  receive  it  for  that  pur- 
pose at  their  anal  extremity : but  M.  Sprengel,  from 
having  observed  in  the  larvae  abdominal  spiracles,  is  un- 
unwilliii"  to  admit  this  as  a fact  ^ ; and  De  Geer  also 

O 

seems  to  hesitate  upon  it,  especially  as  he  discovered  that 
the  animal  seemed  to  absorb  the  water  to  aid  it  in  its 
motiom^.  But  when  we  consider  that  it  is  by  the  action 
of  a pneumatic  apparatus  that  the  absorption  and  ex- 
pulsion of  the  water  takes  place,  and  that  the  animal 
when  it  has  been  taken  out  of  that  element,  upon  being 
restored  to  it,  immediately  has  eager  recourse  to  this  ac- 
tion s,  we  shall  feel  inclined  rather  to  adopt  the  ojiinion 
of  those  great  physiologists  Reaumur,  Lyonnet,  and 
Cuvier,  and  admit  that  it  absorbs  water  for  the  purpose 
of  respiration.  I shall  now  explain  how  this  takes  place. 

Pi.ATi:  XXIX.  Fig.  10.  a. 

'■  Dc  Geer  vi.  .374. 

' Sprengel  Commr?il.  4. 
s Reainn.  vi.  3‘M — . 

l ‘J 


'■  IbiJ.  t,. 

Reaiim.  v.  40.  /.  vi.y'.  4,  7. 
f Dc  Geer  ii.  (!(!7,  07a. 


l.V'I'EIiNAL  ANATOMY  i)l’  INSI'C’Tis. 


<JS 


'I'lie  pieces  botli  intenuil  mid  external  that  close  the  anal 
orifice  have  been  before  described ; the  others  employed 
in  the  admission  and  expnlsion  of  the  water  are  evidently 
respiratory  organs.  When  this  orifice  is  opened,  tlie 
parts  that  are  above  it  are  drawn  back  in  an  ojiposite  di- 
rection, so  tliat  the  five  last  segments  of  the  abdomen  be- 
come entirely  empty,  and  form  a chamber  to  receive  tlie 
water  tliat  enters  by  it.  When  the  water  is  to  be  ex- 
pelled, the  whole  mass  of  air-vessels  which  liad  receded 
towards  the  trunk,  is  pushed  forwards,  and  forms  a jiis- 
ton  that  again  expels  the  water  in  a jet.  It  consists  of 
an  infinite  number  of  hroncliicc^  entangled  with  each  other, 
which  proceed  from  the  middle  and  posterior  end  of  the 
trachea;.  M.  Cuvier  in  the  interior  of  the  rectum  of 
the  larva  discovered  twelve  longitudinal  rows  of  little 
black  spots,  in  pairs,  which  exhibited  the  resemblance  of 
six  pinnated  leaves.  These  are  minute  conical  tubes,  of 
the  spiral  structure  of  trachea;^  which  decompose  the  wa- 
ter, and  absorb  the  air  contained  in  it.  He  also  disco- 
vered that  each  of  these  tubes  gave  birth  to  another  out- 
side the  rectum,  which  connected  itself  with  one  of  the  six 
great  longitudinal  trachea: ; two  of  which  are  of  enor- 
mous size,  and  appear  to  serve  as  reservoirs,  since  they 
furnish  air  by  transverse  branches  to  two  other  tubes ; 
they  have  each  a recurrent  branch,  which  follows  the 
course  of  the  intestinal  canal,  and  furnishes  it  with  an 
infinity  of  bronchia:^.  These  trachea:  are  found  in  the 
perfect  insect.  The  principal  ones  in  some  send  forth 
many  branches,  terminating  in  vesicles,  which  in  shape 
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resemble  I lie  seed-vessels  of  some  speeies  of  Tfilaspiy 
while  others  appear  to  form  a file  of  oblong  ones^. 
Near  each  of  their  spiracles  also  is  a vesicle  which  ap- 
pears to  be  a reservoir^. 

But  this  kind  of  structure  is  not  confined  to  insects 
strictly  aquatic.  Even  such  species  of  terrestrial  ones  as 
live  upon  aquatic  plants,  and  are,  consequently,  necessa- 
rily or  accidentally  often  a considerable  time  under  wa- 
ter, are  furnished  with  some  apparatus  by  means  of 
which  they  can  exist  in  this  element  for  a considerable 
period.  For  example,  most  of  the  Weevils  [Curculio  L.) 
die  in  a short  time  if  immersed  in  water;  yet  the  species 
of  the  genera  Tanysphprus  Germ.  Bagous  Germ.,  and 
that  to  which  C.  j>ericarpius  L.  belongs,  and  which  feed 
on  aquatic  plants,  can  exist  for  days  under  water,  as  I 
have  ascertained  by  experiment.  C.  leucogaster  Marsh, 
and  another  of  the  same  tribe,  swims  like  a Hydrophilus., 
and  will  live  a lonji  time  in  a bottle  filled  with  water  and 
corked  tight.  Other  insects  also,  that  are  not  at  all  aquatic, 
have  j^neumatic  pouches.  A striated  or  channeled  ve- 
sicle I have  found  under  the  lateral  angles  of  the  collar 
in  the  humble-bee,  where  Chabrier  supposes  the  vocal 
spiracles  are  situate  ; and  also  at  the  mouth  of  the  spira- 
cles of  the  metathorax  in  Vespa,  &c. ' In  Sphinx  Li- 
gustri  the  bronchia;  terminate  in  oblong  vesiculoso-cel- 
lular  bodies,  almost  like  lungs'*  ; in  Smerinihns  Tiliic 
these  are  preceded  by  a simple  vesicle  bound  with  spiral 
fibres *■.  M.  Chabrier  thinks  that  these  air-bladders  of 

' I’l  ATi:  XXIX.  Fir..  .0.  b.  Ifiaiini.  vi.  11"!—.  I.V). 
t MV.  Amil.  CunijK  iv.  Ml.  ' \ (II . III.  I'.  XSi'. 

' tsprcM^cl  < 'iiiiinicnt . 1/.  /.  n\,  f.  24.  ' Ibul.  ^ i.  f.  II 
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insects,  mnongst  other  functions,  give  more  fixity  and 
force  to  the  muscles  for  fliffht®. 

O 

Many  physiologists  have  seen  an  analogy  between  the 
spiral  vessels  of  pkmts  and  the  trachccc  of  insects;  and 
some  of  great  name,  as  Comparetti,  Decandolle,  and 
Kieser,  have  thought  that  in  some  instances  they  termi- 
nated in  the  oscula  or  cortical  pores : but  Sprengel  con- 
tends that  they  are  not  accurate  in  this  opinion*’.  In 
fact,  the  principal  analogy  seems  to  be  in  the  spiral 
structure  of  both  these  vessels. 

Having  considered  the  different  organs  of  respiration 
both  external  and  internal,  I shall  make  a few  further 
observations  upon  this  function.  We  know  little  more 
respecting  the  mode  in  which  insects  respire,  except  that 
they  breathe  out  the  air  by  the  same  kind  of  organs  by 
which  they  receive  it, — namely,  the  spiracles,  or  their  re- 
presentatives. This  has  been  satisfactorily  proved  by 
Bonnet,  who  showed  that  the  experiments  by  which 
Reaumur  thought  it  established  that  insects  inspire  by 
their  spiracles,  but  exspire  through  the  mouth,  anus,  or 
pores  of  the  skin,  are  founded  on  an  erroneous  assump- 
tion. This  physiologist,  having  observed  on  the  surface 
of  submerged  insects  numerous  bubbles  of  air,  concluded 
that  they  had  passed  through  the  above  orifices  : but 
Bonnet  found  by  various  experiments  carefully  conduct- 
ed, that  this  appearance  was  caused  by  air  which  ad- 
lieied  to  the  skin  and  its  hairs,  and  that  when  the  access 

Sur  le  Vol  dcs  Ins.  c.  ii.  336.  note  I. 

Spi'engcl  Comment.  13 — . These  oscula  or  pores  in  the  straw 
of  Trilicum  hybernum,  as  ligiired  by  Mr.  Bauer’s  admirable  pencil, 
(Sir  J.  Banks  On  the  Blight,  4-c.  t.  Vi.f.  3.)  exactly  resemble  the  spi- 
racles of  insects.  <•  Hcaum.  i.  136. 
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of  this  was  precliulecl  by  carefully  moisteiiiiig  the  skin 
witli  water  previously  to  immersion,  this  accumulation 
of  air-bubbles  on  its  surface  did  not  take  place  And 
in  a variety  of  instances  he  observed  large  ones  issue 
from  all  the  spiracles,  especially  the  anterior  ones.  These 
bubbles  sometimes  were  alternately  emitted  and  absorbed 
without  quitting  the  spiracle*’,  and  at  others  were  darted 
with  force  to  the  surface  of  the  water,  where  they  ap- 
peared to  burst  with  noise'’.  This  author  is  of  opinion 
that  the^first  and  last  pair  of  these  organs  are  of  most  im- 
portance to  respiration  Reaumur  subsequently  owned 
that  Bonnet’s  arguments  had  shaken  his  opinion®;  and 
some  observations  of  his  own,  with  respect  to  the  respi- 
ration of  the  bot  of  the  ox,  go  to  prove  that  expiration 
and  inspiration  are  not  by  the  spiracles ; for  he  found 
that  the  air  in  this  animal  was  expired  by  the  eight  little 
lower  orifices  before  mentioned  from  which  he  clearly 
saw  the  air-bubbles  issue — the  upper  one  he  conjectures 
receives  the  air^.  As  the  only  communication  that  this 
grub  has  \vith  the  atmosphere  is  by  its  posterior  extre- 
mity, it  follows,  reasoning  from  analogy,  that  the  ante- 
rior respiratory  plates  of  Dipterous  larvae,  which  may  be 
regarded  as  representing  the  spiracles  of  the  trunk  in  in- 
sects in  general,  are  destined  for  the  escape  of  the  air, 
after  it  has  parted  with  its  oxygen,  received  by  the  anal 
ones'’.  So  that  there  seems  very  good  ground  for 

” Bonnet  (JCuvr,  iii.  .‘iO — . ''  Ibid.  43.  Ibid.  50. 

■'  Ibid.  6!).  ” De  Geer  ii.  1 1 7. 

f See  above,  |).  50.  ® Reanin.  iv.  5^0. 

h Mr.  B.  Clark  thinks  that  he  lias  discovered  spiracles  in  this 
larva  in  the  usual  situation,  (Es.iaj/  on  the  cS-e.  48.  /.  Vi.f.  3.) 
hut  they  arc  probably  analogous  to  the  spiraculit’orni  tubercles  ot 
(E.Ovis.  Reauin.  iv.  500. /.  x.x.w.  1 7 — 10.  t.  Vallisnieri  (/'yS/imVKj. 
Ac.  130)  notices  them. 
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M.  Chahrier’s  opinion  that  inspiration  is  ordinarily  by 
the  abdominal  si)iracles,  and  expiration  by  tliose  oh  the 
tvunlc  of’insects ^ I le  seems  to  have  been  led  to  the  adoji- 
tion  of  tliis  opinion,  not  so  much  by  experiments  similar 
to  that  of  lieaumnr  just  stated,  but  by  observing  that  in 
many  instances  these  two  sets  of  spiracles  differ  from  each 
othei,  the  latter  having  a convex  and  the  former  a con- 
cave mouth  or  bed*^.  In  some  cases,  however, — for  in- 
stance during  flight, —he  supposes  the  spiracles  of  the  trunk 

may  receive  as  well  as  einit  the  air  : he  likewise  is  of  opi- 
nion, and  it  seems  not  improbable,  that  by  means  of  these 
openings  in  the  trunk,  from  the  rush  of  the  superfluous 
air  through  them,  insects  produce  those  sounds  for  which 
they  are  remarkable, — as  the  humming  of  bees  and  flies. 
In  the  former  he  thinks  the  sound  is  produced  by  the 
pneumatic  apparatus  covered  by  the  ends  of  the  collar; 
while  in  the  latter  he  attributes  it  to  the  spiracles  in  the 
metathorax  behind  the  wings  attended  by  a poiser^.  I 
incline,  how  evei , to  ]\f.  Dufour  s opinion  that  the  vocal 
spiracles  in  the  Hipncnoptera,  as  well  as  in  the  Diptera, 
are  those  behind  the  wings.  Perhaps  both  theories  may 
be  right;  for  if  you  take  any  common  humble-bee,  you 
will  find  that,  in  the  hand,  it  produces  one  kind  of  sound 
when  its  wings  are  motionless,  and  another  more  com- 
}ilex  and  intense  when  they  vibrate.  In  numerous  in- 
stances, however,  there  is  no  very  striking  cxtei  nal  dif- 
ference between  the  spiracles  of  the  trunk  and  those  of 
the  abdomen  : this  observation  ap]ilies  more  particularly 
to  the  catcrjiillars  of  Lcpidoptcra ; but  whether  these  re- 
ceive the  air  by  those  of  the  abdomen,  and  return  it  by 

■*  Sitr  Ir  }'()/  dcs  Ins.  v.  i 4'23. 

''  Iti/if.  4i)-t.  aiul  c.  iv.  (it).  Hole  1. 

■'  l/jid.  la!),  4a(). 
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those  of  the  tiimk,  hivs  not  yet  been  ascertained;  niul 

indeed,  too  little  is  at  present  known  upon  the  subject, 

and  too  few  facts  have  been  collected,  to  admit  of  doo-- 

. . 

niatiziiiff. 

1 he  cxtcnial  signs  of  respiration  in  insects  are  not  uni- 
versally to  be  discovered.  The  alternate  contraction  and 
expansion  of  the  abdomen  is,  however,  very  visible  in 
some  beetles,  bees,  the  larger  dragon-flies,  and  grass- 
hoppers. In  one  of  the  latter,  Acrida  viridissima  K., 
Vauquelin  observed  that  the  inspirations  were  from  fifty  to 
fifty-five  times  in  a minute  in  atmospheric  air,  and  from 
sixty  to  sixty-five  when  in  oxygen  gas  But  M.  Chabrier 
has  given  the  most  satisfactory  account  of  these  signs  : 
1 he  abdomen,  says  he,  is  the  principal  organ  of  insjii- 
ration  ; it  can  dilate  and  contract,  lengthen  and  shorten, 
elevate  and  depress  itself.  In  flight,  in  elevating  its  ex- 
tremity at  the  same  time  with  the  wings,  it  contracts  it- 
self, pushes  the  air  into  the  trunk,  and  diminishes  the 
weight  of  the  body  by  the  centrifugal  ascending  force'’. 
In  the  majority  of  insects  perhaps  the  dilatation  of  the 
abdomen  takes  jilace  by  the  recession  of  the  segments 
from  each  other  by  means  of  the  elastic  ligaments  that 
connect  them  ; in  others,  as  the  Dynastidcc,  Solpngn,  &c. 
by  the  longitudinal  folded  membrane  that  unites  the  dor- 
sal and  ventral  segments— in  the  LibcUulincc  by  similai' 
ventral  folds;  and  in  Cinibcx  by  membranous  pieces  in 
the  first  dorsal  segment,  which  I)e  Geer  observed  was 
elevated  and  dejiressed  at  the  will  of  the  animaB. 

Air  is  as  essential  to  insects  in  their as  in  their 

“ Annul,  do  C/iiin.  xii. 
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larva  or  perfect  states.  Lyonnet,  liowever,  Musschen- 
broek,  Martinet,  and  some  otlier  physiologists,  have 
doubted  whether  quiescent  pupae  breathed  * ; but  Reau- 
mur and  De  Geer  seem  to  have  proved  that  they  do*’: 
and  if  tlirown  into  water,  the  same  proof  of  respiration, 
by  the  emission  and  retraction  of  a bubble  of  air  takes 
place,  as  in  the  larvae ; and  De  Geer  found  that  if  one 
be  transferred  under  water  from  one  spiracle  to  another, 
it  will  be  absorbed  by  it'.  Indeed,  unless  these  pupae 
had  breathed,  where  would  have  been  the  necessity  for 
the  spiracles  with  which  all  are  furnished?  It  is  remark- 
able, however,  that  all  these  spiracles  do  not  seem  of 
equal  importance  in  this  respect.  Reaumur  found  that 
if  the  posterior  spii’acles  only  wei-e  closed  with  oil,  the 
insect  suffered  no  injury ; but  that  if  the  anterior  ones 
were  similarly  treated,  it  infallibly  died'*.  The  respira- 
tion however  of  pupae  seems  more  perfect  in  those  that 
have  recently  assumed  that  state,  tlian  in  those  that  are 
more  advanced  towards  the  imago;  in  which  at  first,  from 
Reaumur’s  experiments®,  it  appears  that  the  posterior 
spiracles  were  stopped ; and  in  others  still  older,  from 
Musschenbroek’s  % even  the  anterior  ones.  Those  quies- 
cent pupae  that  during  that  state  remain  submerged,  re- 
spire air.  De  Geer  has  given  an  interesting  record  of 
this,  in  the  case  of  Botys  stratiolaris.  This  insect  spins 
a double  cocoon,  the  outer  one  thin,  and  the  inner  one 
of  a close  texture.  In  the  pupa  there  are  three  pair  of 
conspicuous  spiracles  on  the  second,  third,  and  fourth 
segments  of  the  abdomen,  which  are  placed  on  cylindri- 

“ Lesser,  L.  i.  124,  note  *.  Lyonnet  pref.  xii.  DeGeerii. 

132.  Reaum.  i.  39!) — . DeGeeri.  37— . 
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cal  tubes,  and  they  apjiear  to  have  no  other  air-vessels, 
'rhe  respiratory  gills  of  the  larva  having  vanished,  like 
some  others  of  the  same  genus,  they  know  how  to  sur- 
round themselves  with  an  atmosphere  of  air  in  the  midst 
of  the  water,  so  that  the  interior  of  their  inner  cocoon  is 
impervious  to  the  latter  element — how  they  renew  the 
air  has  not  been  ascertained.  Though  they  respire  air, 
water  is  equally  necessary,  for  the  animal  died  wdien  kept 
out  of  water®. 

The  great  majority  of  insects  respire  in  much  the  same 
manner  in  all  their  states,  particularly  as  to  their  external 
organs ; for  when  the  larva  breathes  by  the  lateral  spira- 
cles, the  pupa  and  imago  usually  do  the  same.  The  con- 
verse of  this,  however,  by  no  means  holds ; for  it  not  un- 
frequently  happens  that  the  two  latter  breathe  by  means 
of  lateral  spiracles,  though  they  received  the  air  in  their 
larva  state  by  an  apparatus  altogether  different.  Thus 
the  larvae  of  many  Diptera  breathe  by  an  anal  tube,  while 
the  pupa  and  imago  follow  the  general  system.  Some- 
times a tribe  of  insects  breathe  by  an  apparatus  quite 
different  in  all  their  states,  as  we  have  seen  to  be  the  case 
with  the  common  gnat'’,  which  has  an  anal  respiratory 
tube  in  its  first  state,  thoracic  respiratory  horns  in  its  se- 
cond, and  the  ordinary  lateral  spiracles  in  its  third. 

Changes  also  take  place  in  their  internal  organs.  In 
the  larvae  the  respiratory  apparatus,  especially  the  tra- 
cheal tubes,  is  often  much  larger  and  more  ramified  than 
in  the  imago ; and  as  the  former  is  the  principal  feeding 
state,  there  seems  good  ground  for  Mr.  B.  Clark’s  opi- 

l)e  Geer  i.  531 — . t.  xxxvii.y’.  13.  s.  Compare  Rcuum.  ii.  396—. 

See  above,  p.  51 — . 
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nion  that  tlie  respiration  is  intimately  connected  with 
the  conversion  of  the  food*.  In  the  imago,  there  ap- 
peals to  he  nioi  e piovision  for  storing  up  the  air  in  vesi- 
cular reservoirs,  than  in  the  larva.  Wonderful  is  the 
mode  in  which  some  of  the  changes  in  the  internal  struc- 
tiiie,  which  these  variations  indicate,  must  necessarily 
take  place.  They  are,  however,  probably  not  more  sin- 
gulai  than  those  which  less  obviously  occur  in  the  air- 
vessels  of  all  insects  in  their  great  change  out  of  the  larva 
into  the  pupa  state.  But  having  before  enlarged  on  this 
subject,  I need  not  repeat  my  observations’^. 

The  access  of  air  is  as  necessary  to  insects  even  in 
their  egg  state‘s,  and  in  many  cases  its  presence  seems 
piovided  for  with  equal  care,  by  means  as  beautiful  as 
those  Messrs.  Home  and  Davy  have  shown  to  occur  in 
the  oxygenation  of  the  eggs  and  foetuses  of  vertebrate 
animals It  is  only  necessary  to  view  the  admirable 
net-w  ork  of  air-vessels  which  Swammerdam  discovered 
spread  over  the  surface  of  the  eggs  of  the  hive-bee  while 
in  the  ovai  ies  % a provision  which,  from  analogv,  vve 
may  conclude  obtains  generally ; from  the  importance 
which  nature  has  attaclied  to  the  oxygenation  of  the  germ 
while  in  the  matrix.  And  judging  from  analogy,  we  may 
infer  that  the  access  of  this  element  is  as  carefully  secui'ed 
aftei  the  egg  is  laid,  as  before.  T.  he  eggs  of  most  insects 
being  of  a porous  texture,  often  attached  to  the  leaves  of 

In  Linn.  Trans,  iii.  302.  b qj  jyg 

Spallanzani  found  tliat  the  of  insects  [)Iaccd  under  the  ex- 
hausted receiver  of  an  air-pump,  or  i,,  any  small  closed  vessels,  ilid 
not  hatch,  though  every  other  coiulition  for  their  devciopement  was 
present.  Upusc.  ,le  Thijs.  i.  141.  Philos.  Trans.  1820  'Md 

" Bibl.  Nat.  i.  201.  b.  1.  xi.x./  o. 
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plants,  aiul  some  of  them  embeddeil  in  tlie  very  substance 
of  a leaf  or  twig-^,  are  in  a situation  for  tlie  abundant 
absorption  of  oxygen  ; and  tlie  pouch  of  silk  in  which 
the  eggs  of  spiders  and  Hi/drophili  are  deposited,  may 
probably,  from  Count  Rumford’s  experiments,  be  of  uti- 
lity in  the  same  point  of  view.  In  the  case  of  the  Tri- 
choptcra  and  other  insects^  whose  eggs  are  dropped  into 
the  water  enveloped  in  a mass  of  jelly,  this  substance  per- 
haps serves  for  aerating  the  included  embryo,  in  tlie  same 
way  with  the  jelly  surrounding  the  eggs  of  the  frog,  dog- 
fish, &c.  It  would  be  desirable  to  ascertain  whether  the 
former  jelly  be  of  the  same  nature  as  the  experiments  of 
j\Ir.  Braude  have  shown  the  latter  to  be  It  is  not  im- 
probable that  the  singular  rays  that  terminate  the  eggs 
of  Nepn'^  may  in  some  way  be  connected  with  the  aera- 
tion of  the  e<T(T. 

To  what  I have  before  remarked  with  regard  to  the 
vital  heat  of  insects  % I may  under  this  head  very  pro- 
perly add  a few'  further  observations.  I there  stated,  that 
the  temperature  of  these  animals  is  usually  that  of  the  me- 
dium they  inhabit,  but  that  bees,  and  perhaps  other  gre- 
garious ones,  furnish  an  exception  to  this  ruleb  A con- 
firmation of  this  remark  is  afforded  by  Inch,  a German 
w'riter,  who,  upon  putting  a thermometer  into  a bee-hive 
in  winter,  found  it  stand  27°  higher  than  in  the  open  air; 
in  an  anthill,  he  found  it  6°  or  7°  higher ; in  a vessel 
containing  many  blister-beetles,  {Cantharis  vcsicatoria 
Latr.)  4°  or  5°  higher.  A thermometer,  standing  in  the 
air  at  14°  R.,  put  into  a glass  vessel  with  Acrida  viridis- 

' VoL.  I.  p.  449 — . III.  p.  76. 

" Pliitoa.  Trans.  1320.  213. 

' VoL.  U p.  229—. 


» I/hd.  08—. 

^ VoL.  HI.  p.  94. 
‘ /6)W.  p.  214. 
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Sima,  in  nine  minutes  rose  to  17°,  and  a similar  result 
was  observed  witli  respect  to  other  insects  ^ Dr.  Mar- 
tine  says  that  caterpillars  have  but  two  degrees  of  heat 
above  that  of  the  air  they  live  in  b.  Coleopterous  insects 
are  said  to  move  slowly  and  with  difficulty  when  the 
thermometer  sinks  to  36°,  to  become  torpid  at  34°,  and 
to  lose  muscular  irritability  at  a lower  degreed  I have 
before  observed  that  some  insects  will  bear  to  be  frozen 
into  an  icicle,  and  yet  survive'* : they  share  this  power 
with  reptiles,  fishes,  and  amphibia.  But,  however  small 
the  excess  of  it  in  some  insects  above  that  of  the  medium 
they  inhabit,  it  proves  that  they  possess  the  power  o^gene- 
rating  heat.  Whether,  like  the  warm-blooded  animals, 
they  generally  possess  that  of  resisting  heat  by  perspira- 
tion, &c.  is  not  so  clear.  Yet  the  heat  to  which  some 
can  bear  to  be  exposed,  basking  at  noon,  as  Dr.  Clarke 
infoims  us%  on  rocky  and  sandy  places,  exposed  to  the 
full  action  of  the  sun,  ajipears  sufficient,  if  not  resisted 
by  some  principle  of  counteraction,  to  roast  them  to  a 
cinder.  That  bees  perspire  is  well  known,  but  probably 
not  singly. 

When  the  respiration  of  insects  is  suspended  by  im- 
mersion in  any  fluid,  it  is  often  resumed,  even  when  it 
has  been  long  and  they  are  apparently  dead,  if  they  be 
brought  into  contact  with  the  atmosphere.  Reaumur 
found  this  to  be  the  case  with  bees  ^ ; and  Swammerdam 
tells  us  that  the  maggot  of  the  cheese-fly  ( Casei 
K.)  lived  six  or  seven  ilays  in  rain-water s ; he  found  it 

Inch,  c.  iv.  Idcen  zu  Eincr  Zoochemic,  GS—. 

“ On  T/icnnom.  141.  ^ Carlisle  in  P/ti/os.  Trans.  18(i:>. 

••  Vox..  If,  p.  231.  c Travels  ii.  482. 

‘ Rcamn.  v.  540.  Sw.amm.  nu,!.  Nat.  ii.  ()5.  a. 
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SO  difficult  to  kill  the  larva  of  Stratyomis  Chavucleony 
which  he  first  immersed  twenty-four  hours  in  spirits  of 
wine,  and  then  put  them  several  days  in  water,  without 
killing  them, — that  he  lost  his  patience,  and  dissected 
them  alive.  He  tried  to  drown  them  also  in  vinegar,  in 
which  they  held  out  more  than  two  days®. 

That  the  suspended  animation  and  subsequent  death 
of  most  terrestrial  insects  when  thrown  into  water  is 
caused  by  the  want  of  ah\  is  evident  from  this, — that  the 
same  effect  ensues  if  the  spiracles  be  covered  with  any 
oily  or  fatty  matter.  In  this  case  too,  their  vital  pow-ers 
soon  become  suspended  : they  revive,  if  the  suffocat- 
ing matter  be  soon  removed  ; and  if  this  be  not  done,  in- 
fallibly perish.  This  fact  was  knowm  to  the  ancients, 
for  Pliny  observes  that  bees  die  if  dipped  in  oil  or  ho- 
ney’’. One  exception  to  this  law  has  been  before  men- 
tioned : a similar  contrivance  secures  the  cheese  maggot 
from  having  its  respiration  interrupted  by  its  moist  and 
greasy  food;  the  grub  also  oi  Muscacaniaria^anCi  of  other 
Muscidec  jirobably,  has  its  posterior  spiracles  placed  in  a 
plate  at  the  bottom  of  a kind  of  fleshy  pouch,  which  has 
the  shape  of  a hollow,  truncated,  and  reversed  cone. 
This  pouch  the  grub  can  close  whenever  it  pleases,  so 
as  to  cover  its  spiracles'*.  And  numerous  other  larva?, 
both  Diptera  and  Colcoptcra  that  devour  unclean  and 
oily  food,  have  doubtless  some  protection  of  this  kind  for 
their  spiracles  and  respirator}^  plates. 

“ Ssvamm.  Bihl.  Kat.  ii.  '18.  a.  •’  Hht.  Nat.  1.  xi.  c.  l!t. 

Swainm.  Bihl.  Nat.  ii.  G4.  a. 

^ Hcaiini.  iv.  4i’8.  1.  xxix./.  2.  c,  s. 
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JNTEBNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS,  CONTINUED. 

CIRCULATION. 

We  learn  from  the  highest  authority,  tliat  the  blood  is 
the  life  of  the  animal®  : every  object  of  creation,  there- 
fore, that  is  gifted  with  animal  life,  we  may  conclude,  in 
some  sense,  has  blood,  which  in  this  large  sense  may  be 
defined — The  fluid  that  visits  and  nourishes  even/  part  of 
a Iwhig  hody^.  But  the  Great  Author  of  nature  has 
varied  the  machinery  b}^  which  this  nutritive  fluid  is 
formed  and  distributed,  gradually  proceeding  from  the 
most  simple  to  the  most  complex  structure  ; in  which  he 
seems  to  have  seen  it  fit  to  invetd  the  process  observable  in 
the  systems  of  sensation  and  respiration,  where  the  ascent 
is  from  the  most  complex,  to  the  most  shnple  structure. 
In  the  lowest  members  of  the  animal  creation,  the  blood 
seems  the  portion  they  imbibe  of  the  fluid  medium  in  which 
they  reside,  which  when  chylified,  distributes  new  mole- 
cules to  all  parts  of  their  frame‘s.  In  others,  as  in  insects, 
it  is  formed  by  the  chyle  that  transpires  tliroiigh  the  intes- 

’ Genes,  ix.  4.  .V.  Dirt.  (I'lFitt.  Xat.  x\x.  IRO, 

riiv.  Anat.  Comp.  iv.  167. 
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tiiKil  canal  into  the  general  cavity  ol’  the  body,  where  it 
receives  oxygen  from  the  air-vessels,  and  is  fitted  lor 
nutrition  ^ In  these  animals  it  is  accompanied  by  a long- 
dorsal  vessel,  the  first  ste})  towards  a heart,  which  alter- 
nately contracts  and  dilates  with  an  irregular  systole  and 
diastole,  but  a}ipears  to  liave  no  vascular  system  con- 
nected with  it.  Again  : in  others,  as  the  'J'ubicolcr,  Aii- 
nclida,  txc.,  a real  circulation  has  been  discovered;  that 
is  to  say,  a system  of  veins  and  arteries,  but  nnaccom- 
panied  by  a muscular  heart*’.  In  the  Arachnida  and 
liranchiopod  Crustacea  the  long  dorsal  vessel  is  also 
found ; but  in  these  it  is  connected  with  an  arterial  and 
venous  system,  which  receives,  distributes,  and  returns 
the  blood‘d.  It  has  therefore  now-  become  a true  heart, 
and  there  is  a regular  circulation  and  in  the  Decapod 
Crustacea  the  dorsal  vessel  is  contracted  into  an  oval 
form,  ami  placed  nearly  in  the  centre  of  the  trunk'*.  In 
the  great  majority  of  invertebrate  animals  the  blood  is 
xohite,  but  in  the  Annelida,  to  which  Class  the  common 
dew-worm  belongs,  a curious  anomaly  takes  place — for 
it  is  nnC.  Thus  a gradual  ascent  is  made  to  the  circu- 
lating system  of  the  vertebrate  and  red-blooded  animals. 
In  all,  however,  the  blood  is  the  principal  instrument  of 
nutrition  and  accretion  ; and  is  on  that  account  properly 
so  denominated,  though  not  connected  with  a circulating' 
system. 

Having  given  you  this  general  outline  of  the  means  bv 
which  the  blood  is  distributed  in  the  dilTerent  Classes  of 
animals,  I shall  now  coniine  myself  to  the  case  of  insects 

IleroUl  Sctnnctlert.  2.'>.  note  *.  Vol.  HI.  p.  oH. 

*’  A.  Diet,  d' Hist.  Xut.  vii.  .‘H.H.  (’iiv.  .Innt.  Comp.  iv.  41 1. 
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and  Arachnida,  beginning  with  the  former.  As  their  nu- 
tiitive  fluid  and  their  dorsal  vessel  have  not  been  disco- 
vered to  be  connected,  I shall  consider  them  separately : 
but  I must  first  observe, — that  the  term  Circulation^  with 
which  this  letter  is  headed,  though  not  strictly  applicable 
to  insects,  is  perfectly  proper  when  used  with  respect  to 
Arachnida ; you  will  not  therefore  stumble  at  the  thresh- 
old, and  object  to  my  emj)loying  it. 

I.  If  you  examine  attentively  the  back  of  any  smooth 
caterpillar  wuth  a transparent  skin,  you  will  perceive  in 
that  part  an  evident  pulsation,  as  though  a fluid  were 
pushed  at  regular  intervals  towards  the  head,  alono-  a 

' O 

narrow  tube  which  seems  to  run  the  whole  length  of  the 
body.  Accurate  dissections  have  proved  that  this  ap- 
pearance is  real,  that  there  is  actually  present  in  the 
back  of  most  insects,  placed  immediately  under  the  skin 
and  furnished  with  numerous  air-vessels,  a longitudinal 
vessel  a originating  in  the  head  near  the  mouths,  running 
parallel  with  the  alimentary  canal  nearly  to  the  anus, 
containing  a fluid  which  is  propelled  in  regular  pulsa- 
tions of  from  20  to  100  per  minute,  more  or  less  as  the 
weather  is  colder  or  warmer  % causing  a sensible  alter- 
nate systole  and  diastole  from  the  anal  extremity  to- 
wards the  head.  In  the  Cossus  these  pulses  were  ob- 
served by  Lyonnet  to  begin  in  the  eleventh  segment,  from 
which  they  passed  from  segment  to  segment,  till  they 
arrived  at  \\\&  fourth,  where  they  terminated This  ves- 
sel is  what  Malpighi,  who  first  discovered  it,  termed  a 
heart,  or  rather  series  of  hearts  ® ; but  which  Reaumur, 


■'  Plate  XXIf.  Fig.  I.t 
*'  Ibid.  105—. 


'■  Lyonnet  Anal.  105. 
Dc  Bombyc.  15 — . 
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who  injected  it,  regarded  as  a simple  artcrij  without  strik- 
ing contractions* : but  to  steer  clear  of  any  hypothesis, 
I shall  merely  cal!  it  the  dorsal  vessel  [Psemlocardia). 
\\dien  carefully  taken  out  of  the  body  it  is  found  to  be 
a membranous  tube  closed  at  each  end'’,  in  many  larvae 
of  equal  diameter  every  where,  but  in  perfect  insects 
usually  widest  at  the  anal  cxti’emity and  attenuated  into 
a very  slender  filament  towards  the  head.  In  some  in- 
sects, however,  as  in  the  larva  of  the  chamacleon-fly 
{Stratijomis  Cliameclcon),  it  is  attenuated  at  both  ends,  and 
in  the  Ephemera  is  alternately  constricted  and  dilated  as 
Malpighi  describes  that  of  the  silk-worm a dilated  por- 
tion belonging  to  each  segment In  the  Coss2is,  and 
probably  others,  after  the  third  segment,  it  is  furnished 
with  nine  pair,  the  three  posterior  pair  being  the  largest, 
of  triangular  transverse  bundles  of  muscular  fibres,  which 
Lyonnet  denominates  its  xinngs  the  action  of  which  pro- 
duces its  systole  and  diastole,  and  their  propagation  from 
the  tail  towards  the  head§^.  Under  the  last  pair  of  these 
wings  it  is  strengthened  by  a large  number  of  circular 
muscular  fibres''.  I have  stated  it,  with  most  writers, 
to  be  closed  at  each  extremity;  but  from  Lyonnet’s  words 
it  should  seem  that,  in  the  Cosstis,  he  considered  it  as 
open  and  expanded  at  its  anterior  end'.  He  seems  also 
to  suspect,  that,  by  means  of  what  he  calls  the  frontal 
ganglions,  a fluid  is  derived  from  the  dorsal  vessel  to  the 

•*  Reaun-i.  i.  160—.  i'  Ciiv.  Jnal.  Comp.  iv.  418. 

'■  Marcel  tie  Serres  Mem.  clu  Mus.  181!).  6!). 

''  Swamiii.  Bihl.  Xnt.  1.  xl./.  4.  t.  xv./.  4. 
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spinal  marrow.  He  likewise  describes  a luree  nerve  as 

O 

passing  through  it  and  becoming  recurrent®. 

WMiJluid  which  tliis  vessel  contains  is  vei'y  abundant ; 
in  the  animal  it  appears  colourless  and  transparent  like 
water,  but  when  collected  in  dro})s  it  becomes  more  or 
less  yellow,  and  even  orange*’.  Examined  under  the 
microscope  it  appears  filled  witli  a prodigious  number  ot 
transparent  globules,  of  incredible  minuteness'^.  When 
mixed  with  water,  which  it  does  readily,  its  globules  lose 
all  their  transparency,  and  coagulate  into  small  clammy 
masses.  After  evapoi  ation  it  becomes  hard,  and  cracks 
like  gum,  as  blood  does  also.  This  gummy  substance  is 
so  abundant,  that  the  fluid  contained  in  the  dorsal  vessel 
of  the  caterpillar  of  the  Cossus  yields  a mass  of  it  of  the 
size  of  a grey  pea'*. 

hrom  the  situation  ol  this  dorsal  vessel,  which  is  pre- 
cisely the  same  with  that  of  the  heart  in  Avaclunda  and 
the  Branchiopod  Crustacea,  and  from  the  systole  and 
diastole  which  keep  its  fluid  contents  in  constant  motion, 
who  can  wonder  that  the  physiologists  who  first  disco- 
vered it,  maintained  that  it  was  a true  heart  P And  even 
now,  our  knowledge  of  this  organ  is  so  very  circumscribed 
that,  till  insects  have  been  more  widely  examined  with 
this  view,  and  its  real  functions  are  ascertained,  it  seems 
to  savour  of  temerity  to  assert,  that  in  no  res})ect  it  can 
answer  the  pui-pose  of  a heart.  Before  I advert  to  those 
arguments  that  at  present  may  be  regarded  as  proving 
that  it  is  7iut  a heart,  I will  notice  those  u])on  which  the 
upholders  ot  the  original  opinion  have  founded  their 

=*  Lyonnet  Aiinf.  41.1.  Ifiid.  C’liv.  Anat.  Comp,  iv.  410. 

' Lyonnet  says  (4^6),  “ an-dclu  tie  trois  millions  de  f’ois  plus  petits 
fpi’iin  strain  dc  sable  ”!  ! Jhid. 
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(udgemeiil.  No  one  'nvIII  deny  tliut  the  :ir<rimienl  iVoin 
analoi^v  is  strongly  in  liivour  (tf  the  old  theory  : I shall 
not  therefore  dwell  upon  it,  but  })roceed  to  others.  Swam- 
merdam, to  whose  exactness  in  observing-,  and  scrupulous 
accuracy,  every  reailer  of  his  immortal  work  will  beitr 
testimony,  expressly  asserts  that  he  has  seen  vessels  is- 
suin*'-  from  the  ilorsal  vessel  in  the  silk-worm,  and  even 
succeeded  in  injecting  them  with  a coloureil  fluid Now 
it  seems  extremely  improbable  that  so  practised  and  ex- 
pert an  anatomist  should  have  been  deceived,  especially 
upon  a point  which  would  naturally  excite  his  most  earn- 
est and  undivided  attention.  Without  this  recorded  ex- 
periment, perhaijs,  it  might  be  thought,  though  this  was 
very  unlikelv,  that  he  had  mistaken  bronchicc  for  veins 
and  arteries  : but  how  could  they  have  been  injected  {\\m\ 
the  supposed  heart?  Another  great  physiologist,  Reau- 
mur, in  the  caterpillar  of  the  saw-fly  of  the  rose  {llylo- 
tama  Itoscc,  Lai.)  observed,  besides  the  dorsal  vessel,  a 
ventral  one  of  similar  form,  in  which  also  was  a pulsa- 
tion, but  slower  than  that  of  the  other.  'J''his  he  sup- 
poses may  be  the  iirincipal  trunk  of  the  veins'’.  Ronnet 
thought  he  discovered  a similar  vessel  in  a large  cater- 
pillar, but  with  all  his  attention  coukl  perceive  no  mo- 
tion in  it'^.  Reaumur  also,  thought  he  perceived  in  the 

Ilis  words  arc— “ In  silk-worms  I have  clearly  seen  various  small 
vessels  spring  from  and  approaching  to  the  heart,  which  I have  even 
fdled  with  a coloured  li(juid.  But  whether  they  were  veins  or  ar- 
teries I cannot  yet  affirm.”  i.  112.  a.  IJd-  a.  According  to  Cuvier 
{Anal.  Comp.  iv.  418),  hut  I cannot  find  the  passage,  Swammerdam 
also  menfions  having  seen  a red  fluiil  issue  from  small  vessels  in  grass- 
ho[)pers.  Reatim.  v.  lO.’t. 

*'  lionnct  ii.  .‘iOlt.  Perhaps  in  hoth  cases  (he  alimentary  canal  was 
the  oi'gan  seen. 
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grub  of  Musca  voinitaria,  in  wliicli  he  in  vain  looked  for 
the  dorsal  vessel,  a fleshy  part  which  exhibited  alternate 
pulsations ; and  when  with  a pair  of  scissors  he  made  a 
lateral  incision  in  the  insect,  amongst  other  parts  that 
came  out,  there  was  one  that  had  movements  of  contrac- 
tion and  dilatation  for  several  minutes, — this  experiment 
was  repeated  with  the  same  result  upon  several  grubs 
De  Geer,  whose  love  of  truth  and  accuracy  no  one  will 
call  in  question,  saw  the  appearance  of  blood-vessels  in 
the  leg  of  the  larva  of  a Phryganea  L.  (as  Lyonnet  did  in 
those  of  a flea’’);  and  in  the  transparent  thigh  of  Onii- 
thomia  avicnlaria  he  discovered  a pulse  like  that  of  an 
artery'^.  Baker,  Avhose  only  object  was  to  record  what 
he  saw,  speaks  of  the  current  of  the  blood  being  remark- 
ably visible  in  the  legs  of  some  small  hugs"^ : what  he 
meant  by  that  term  is  uncertain,  but  they  could  not  be 
spiders,  which  he  had  just  distinguished.  This  author 
has  likewise  seen  a green  fluid  passing  through  the  ves- 
sels of  the  wings  of  grass-hoppers  ' ; and  M.  Chabrier  is 
of  opinion  that  insects  jiossess  the  power  of  propelling  a 
fluid  into  the  nervures  of  their  wings  and  withdrawing  it 
at  pleasure,  as  they  are  elevated  or  depressed  ^ : but  these 
two  last  facts  must  be  accounted  for  on  other  principles, 
as  there  is  clearly  no  circulation. 

But  though  these  arguments,  which  I have  stated  in 
their  full  force,  appear  strong,  and  at  first  sight  conclu- 
sive, those  which  may  be  urged  for  the  more  modern  opi- 
nion— that  no  circulation  exists  in  insects,  properly  so 
called, — appear  to  me  to  have  by  far  the  greatest  weight. 

" Reaum.  iv.  1 71—. 
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Lvoniiet,  whose  pierciii"  eye  and  skilful  hand  traced  the 
course  of  so  many  hundred  nerves  and  hronchicc  long 
after  they  became  invisible  to  the  unassisted  eye,  and 
which  were  a thousand  times  smaller  than  the  princi- 
pal blood-vessels,  opening  into  so  large  an  organ  as 
the  supposed  heart  of  insects,  might  be  exjiected  to  be, 
could  never  discover  any  thing  like  them.  His  most 
painful  researches,  and  repeated  attemjits  to  inject  them 
with  coloured  licjuors,  were  unable  to  detect  the  most 
minute  opening  in  the  dorsal  vessel,  or  the  slightest 
trace  of  any  artery  or  vein  proceeding  from  or  commu- 
nicatin<i  with  it“.  And  Cuviei’,  whose  unrivalled  skill 
in  Comparative  Anatomy  peculiarly  qualified  him  for 
ihe  investigation,  repeated  these  incjuiries,  and  tried  all 
the  known  modes  of  injection,  w'ith  equal  want  of  success ; 
and  is  thus  led  to  the  conclusion,  that  insects  have  no 
circulation,  that  their  dorsal  vessel  is  no  heart,  and  there- 
fore ought  not  to  be  called  by  that  name : that  it  is  ra- 
ther a secretory  vessel,  like  many  others  of  that  kind  in 
those  animals.  As  to  the  nature  of  the  fluid  that  it  se- 
cretes, and  its  use,  he  thinks  it  impossible,  I'rom  ourpresent 
information  on  the  subject,  to  form  any  satisfactory  con- 
clusion'’. Glared  de  Serres  informs  us — which  further 
proves  that  it  can  be  no  real  heart — that  this  vessel  may 
be  totally  removed  without  causing  the  immediate  death 
of  the  insect'’.  This  opinion  receives  further  confirma- 
tion from  the  mode  in  which  respiration  is  performed  in 
insects.  In  those  animals  that  have  a circulation,  this 
takes  place  by  means  of  lungs  or  gills. ■ — thus  we  find,  even 


" Lyonnet  jbial.  42/  — . 
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ill  tlie  Cj  ustacea  iukI  Ai  achnida  so  nearly  related  to  in- 
sects, that  the  organs  of  this  function  are  trueg///s; 
vvheicas  in  insects,  though  in  some  ot  their  states  their 
respiratory  tubes  are  branchiforni,  yet  they  are  not  gills, 
and  the  resjiiration  is  by  tubes  and  sjiiracles.  And  these 
tubes,  as  you  liave  seen,  are  so  numerous  and  so  infinitely 
ramified  and  disjiersed,  as  to  occupy  the  place  of  arteries 
and  veins,  and  to  imitate  their  distribution,— and  thus  to 
oxygenate  wliat  may  be  deemed  the  real  analogue  oi'the 
blood,  which  bathes  every  internal  part  of  the  body  of  an 
insect.  Those  animals  likewise  that  have  a circulation 
are  furnished  with  a liver,  as  is  the  case  with  the  Arach- 
ntda  and  even  many  aggregate  animals  that  have  a heart; 
but  in  insects  there  are  only  hepatic  ducts.  M.  Cuvier 
lias  also  proved  that  the  conglomerate  glatuls,  which  ex- 
ist in  all  animals  that  have  a heart  and  blood-vessels,  do 
not  exist  in  insects,  in  which  they  are  replaced  by  long 
slender  secretory  tubes,  which  without  being  united  float 
in  the  interior  of  the  body  ; from  this  circumstance,  he 
is  led  to  conclude  that  their  nutrition  is  by  imbibition  or 
immediate  absorption,  as  in  the  Vol^pi  and  other  zoo- 
phytes, the  chyle  transpiring  through  the  alimentary  ca- 
nal, and  running  uniformly  to  all  parts  of  the  body  ". 

But  although  it  be  granted  that  no  circulation  of  the 
blood  takes  place  in  insects,  yet,  reasoning  from  analogy, 
the  dorsal  vessel  should  in  some  degree  and  in  some  re- 
spects represent  the  heart,  and  its  pulsations  be  in  some 
measure  for  a similar  purpose  ; but  what  that  purpose  is, 
has  not  yet  been  ascertained  : and  on  the  whole,  in  the 
present  state  ol  our  knowledge,  it  seems  the  most  })rudent 
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course  to  leave  tliis  matter  lor  the  investigation  of'l’uture 
phvsiologists 

Since  writinj;  the  alH)ve,  1 have  heeii  favoured  with  a siglit.  of 
Marcel  de  Serres’  Ohservatioii.s  on  the  Dorsal  Vessel  of  Insects',  in 
wliich  Ids  object  is  to  prove  that  tlie  principal  use  of  that  vessel  is 
the  more  perfect  animalization  of  the  chyle  that,  trausudinrr  tliroiudi 
the  pores  of  the  intestinal  canal,  is  iiuldbed  by  it.  In  insects,  he  ob- 
serves, that  undergo  metamorphoses,  in  w hich  the  grow  th  or  develop- 
ment of  parts  is  often  very  rapiil,  it  is  reepusite  that  a considerable 
portion  of  the  chyle  should  he  in  reserve  for  this  purpose.  On  this 
account  it  is  that  the  Epiploon  or  adipose  tissue  is  so  abundant  in 
larvm  to  w hat  it  is  in  tlic  jterfect  insect.  That  tlie  imj)ortance  also  of 
this  part  to  insects  is  proved  by  the  circumstance,  that  ail  their  in- 
terior paits  communicate  by  fibrils  with  this  tissue,  and  that  proba- 
bly their  various  organs  derive  the  nutriment  from  it  by  tlieir  means. 
1 le  then  asks  by  w Inch  of  the  viscera  is  the  fat  elaborated,  or  l)y  what 
means  does  the  chyle  which  transudes  from  the  intestinal  canal  pass 
to  the  state  of  fat?  Facts  seem  to  indicate,  says  he,  that  the  func- 
tion of  tlie  dorsal  vessel  is  to  pump  up  the  chyle,  and  to  cause  it 
then  to  transude  through  the  mcshes  of  the  adipose  tissue,  w here  it 
finishes  by  elaborating  that  mass  of  fat  so  abundant  in  larvm  and 
certain  perfect  insects,  which  are  thus  enabled  to  sustain  the  efiects 
ot  a long  fast.  So  that  this  vessel  is  only  a sccrelorp  organ,  analo- 
gous to  so  many  others  that  exist  in  insects;  but  the  secretion  which 
it  has  to  produce  is  the  most  important  of  all,  since  the  support  of 
the  \-ital  jiowcrs  depends  upon  it : it  is,  in  efiect,  that  vessel  which 
completes  the  function  of  animalization,  and  which  itself  prepares  the 
nutritive  fluid-.  He  observes,  amongst  other  reasons  he  brino's  to 
support  his  theory,  that  the  colour  of  the  fluid  which  it  contahis  is 
alwajs  analogous  to  that  of  the  adijiose  tissue  that  surrounds  it,  and 
that  the  colour  of  that  tissue  never  changes  without  that  of  the  fluid 
undergoing  a corresponding  alteration,— that  w hen,  as  in  many  per- 
fect insects,  the  ijuantity  of  fat  diminishes,  the  dorsal  vessel  also  di- 
minishes in  size,  and  that  the  same  reagents  which  coagulate  the  fat 
coagulate  ecjualli  the  fluid  in  the  dorsal  vessel,  which  seems  to  indi- 
cate an  identity  between  theiiH. 

The  only  circumstance  that  strikes  me  as  militating  against  this 
hypothesis,  is  the  analysis  w hich  Lyonnet  has  given  of  the^'fluid  con- 
tained in  the  dorsal  vessel  of  the  Cossiis^,  w hich  seems  to  prove  that 

Mem.  (in  Mus.  1811).  IhuUMi—. 
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Whatever  be  the  functions  of  the  dorsal  vessel,  this 
seems  the  most  proper  place  to  state  to  you  what  further 
is  known  respecting  it.  Its  construction  is  nearly  alike 
in  insects  in  all  their  states,  except  that  in  the  imago  it 
is  shorter  and  narrower.  Reaumur  has  affirmed,  and 
before  him  Malpighi  made  a similar  observation,  that  in 
chrysalises  newly  disclosed  from  the  larva,  and  yet  trans- 
parent, the  motion  of  the  included  fluid  is  the  reverse  of 
what  it  has  been  in  that  state,  it  being  propelled  from 
the  head  to  the  tail,  which  he  found  to  be  the  case  also 
in  the  imago®.  If  this  be  true,  and  there  is  no  reason  to 
doubt  his  accuracy,  when  they  are  more  advanced,  it  re- 
sumes its  old  course,  as  Lyonnet  observed,  from  the  tail 
to  the  head*’.  But  probably  it  is  not  always  uniformly 
in  the  same  direction,  since  Malpighi  states  that  a very 
slight  cause  will  change  its  course,  and  that  the  pulsa- 
tions differ  in  quickness  in  different  portions  of  the  heart*’. 
If  its  course  were  really  always  the  same,  and  in  one  di- 

it  is  more  analogous  to  gum  or  varnish.  He  saw  indeed  a few 
globules,  which  appeared  ten  times  as  big  as  the  others,  which  swam 
upon  the  water,  but  which  he  did  not  regard  as  component  parts  of 
the  fluid,  but  as  little  drops  of  grease  extravasated  by  dissection.  The 
fluid  of  the  vessel  itself  easily  mixed  with  water,  and  appeared  to  sink- 
in  it  to  the  bottom '.  These  circumstances  seem  to  indicate  that  it 
is  not  of  a fatty  or  oleaginous  nature.  Further  experiments  however 
seem  necessary  to  ascertain  the  nature  of  the  fluid  and  its  object : 
but  I think  it  is  a fair  and  reasonable  conjecture,  that  as  the  vessel 
in  question  is  in  many  respects  analogous  to  the  real  heart  in  Arac/i- 
nida  and  some  Cricstncea,  it  so  far  performs  the  functions  of  a heart 
as  to  produce  an  important  effect  in  the  mit>ition  of  the  animal.  A 
more  satisfactory  elucidation  of  the  uses  of  this  vessel  may  be  ex- 
pected from  the  able  pen  of  Mr.  W.  8.  MacLeay. 
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rection,  without  any  reflux,  it  would  seem  to  follow  that 
the  fluid  must  he  absorbed  at  one  end,  and,  if  there  was 
no  outlet,  transpire  at  the  other,  which  would  be  a kind 
of  circulation.  In  Sijrj)hus  Pj/rastri  and  other  aphidi- 
vorous  flies,  this  dorsal  vessel,  instead  of  the  usual  form 
which  it  had  in  the  larva,  assumes  a very  peculiar  ap- 
pearance. If,  taking  one  of  these  flies  by  the  head  and 
wings  and  holding  it  up  to  the  light,  you  survey  under  a 
lens  the  base  of  the  lower  part  of  its  abdomen,  you  will 
see  through  its  transparent  skin,  which  exactly  forms 
such  a window  as  physicians  have  sometimes  wished  for 
in  order  to  view  the  interior  of  their  patients,  a flask- 
shaped vessel  having  its  long  end  directed  tow'ards  the 
trunk,  in  which  there  is  a manifest  pulsation  and  trans- 
mission of  some  fluid.  This  vessel  extends  in  length 
from  the  junction  of  the  trunk  with  the  abdomen  to 
about  the  termination  of  tlie  second  segment.  The  in- 
cluded fluid  does  not  run  in  the  dorsal  vessel  in  a reiru- 
lar  course,  but  is  jn-opelled  at  intervals  by  drojos,  as  if 
from  a syringe,  first  fi-oin  the  wide  end  towards  the  trunk, 
and  then  in  the  contrary  direction,  forming  a very  in- 
teresting and  agreeable  spectacle.  One  circumstance  led 
Reaumur  to  conjecture  that  the  neck  of  this  vessel,  which 
he  at  first  regarded  as  simjile,  is  in  fact  composed  of  two 
or  more  apjiroximated  tubes,  and  that  the  blood  is  con- 
veyed forward  by  the  outward  ones,  and  backward  by  the 
intermediate  one®:  he  even  thinks  that  he  saw  a kind 
of  secondary  heart,  at  the  extremity  next  the  trunk,  for 
the  purpose  of  causing  the  reflux.  This  illustrious  au- 
thor observed  the  above  remarkable  structure  not  only 
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ill  the  Syrp/u,  but  in  many  of  their  aflhiities,  aiul  thinks 
that  it  is  also  widely  dilfused  amongst  the  MuschUe^. 

I must  now  say  something  upon  what  I conceive  to  be 
the  leal  hloocl  of  insects 5 for  I think  no  one  will  object 
to  that  name  being  given  to  their  nutritive  fluid,  though 
it  does  not  circulate  by  means  of  a vascular  system.  The 
chyle  that  is  produced  in  the  intestines  of  animals  from 
the  food,  IS  that  fluid  substance  from  which  their  blood 
is  formed : in  insects  it  is  not  absorbed  by  the  lacteals, 
but  transpires  through  the  pores  of  the  intestinal  canal 
into  the  general  cavity  of  the  body,  where,  being  exposed 
to  the  influence  of  the  oxygen  in  the  air-vessels,  it  becomes, 
though  retaining  its  colour,  a different  fluid  from  what 
it  was  before,  and  analogous  to  blood  in  its  use  and  office^’; 
only  that  in  these  animals,  as  Cuvier  has  observed,  the 
blood,  for  want  of  a circulating  system,  not  being  able 
to  seek  the  air,  the  air  goes  to  seek  the  bloods  The 
dispersion  of  this  fluid  appears  to  be  universal,  so  that 
all  the  pai  ts  and  organs  contain  it  111  a greater  or  less 
degree^.  In  many  insects,  if  you  break  only  an  antenna 
or  a leg,  a drop  of  fluid  flows  out  at  the  vvouiul.  In  larva?, 
the  fluid  which  bathes  all  the  internal  parts  and  organs 
is  not  only  sufficient  for  their  nutriment,  but  a large 

^ lleaiimur  iv.  2(!0— . b He, -old  Schmettcrl.  ,‘24. 
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speaks  of  this  fluid  as  being,  after  it  has  transuded  tlirough  the  in- 
testinal canal,  a fluid  in  ;-c>;jo.vc,  which  seems  to  iiulicate  that  it  is  per- 
iccl\y  stagnant-,  hut  when  we  consider  that  it  is  not  only  incessantly 
enteiing  the  body  and  making  its  way  to  eveiy  part,  but  is  also,  by 
means  of  tiie  vaiions  secretory  oi’gans,  constantly  converted  into  new 
proclucts,  and  so  going  out  again  in  many  cases,'  it  will  a[)pcar  evi- 
dent that  it  cannot  he  considered  as  a stagnant  fluid,  since  there  must 
lie  a constant  though  prohahly  slow  motion  towards  the  ptiiuts  of 
absorption  or  imbibition. 
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(|uaiititv  of  seoniingly  superfluous  blood  remains  tliiil  is 
not  wanted  tor  this  purpose.  This  is  expended  in  the 
production  of  the  caul  or  epiploon  [Corps  graissenx 
lieauin.),  which  laps  over  and  defends  all  the  viscera  of 
the  animal,  and  goes  principally  to  the  formation  of  the 
imago I have  said  that  Cuvier  conceives  nutrition  in 
insects  to  take  place  by  imhibifion  or  immediate  absorp- 
tion ; that  is,  1 su})posc,  the  different  parts  and  organs 
thus  constantly  bathed  in  the  blood,  imbibe  from  it  the 
particles  necessary  for  their  constant  accretion.  M.  Cha- 
brier  seems  to  think  that  it  is  the  compression  and  dila- 
tation of  the  trunk  that  duly  distributes  the  nutritive 
fluid’’;  Lyonnet  compares  the  nutrition  of  insects  by 
their  fibres  from  this  fluid,  when  formed  into  the  corps 
grnissrii.v,  to  that  of  jilants  that  draw  their  support  by 
tlieir  roots  from  the  earth*’.  Much  obscurity,  however, 
at  present  rests  upon  this  sul)ject — much  for  future  inves- 
tigation to  exjilore ; but  in  all  the  works  of  the  Most 
High  there  is  always  something  inscrutable,  something 
beyond  the  reach  of  our  senses  and  faculties,  which 
teaches  us  humbly  to  adore  his  infinite  perfections. 

II.  The  circulation  of  the  Arcichnida  is  next  to  be 
considered ; and  the  term  applied  to  these  becomes 
strictly  pro[)er.  Two  great  tribes,  in  our  view  of  the 
subject,  constitute  this  Class, — the  spiders  [Arancida') 
and  scorpions  [Scorpionidev) : I shall  give  you  some  ac- 
count of  the  circulating  vessels  of  each, — In  spiders,  the 
heart  in  general  is  a long  dorsal  vc'sscl  as  in  insects,  but 
supposed  to  be  confined  to  the  abdomen,  growing  slcn- 
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(leiei  towai’ds  eacli  extremity,  particularly  the  anal.  In 
some  also,  as  in  Aranea  domestica,  like  that  of  insects,  it 
has  lateral  muscular  appendages ; but  in  others,  as  in 
Cluhiona  atrox,  it  is  without  them  ^ It  exhibits  a pair  of 
vessels  that  appear  to  connect  with  the  gills,  by  which 
the  oxygenation  of  the  blood  takes  place,  and  a number 
of  others  that  ramify  minutely  and  are  lost  in  the  ana- 
logue of  the  epiploon^  supposed  to  be  their  liver^.  Whe- 
ther these  last  are  to  be  regarded  merely  as  veins,  has 
not  been  ascertained  ; they  seem  rather  to  convey  the 
blood  outwards,  than  to  return  it  back  to  the  heart : but 
this  question  must  be  left  for  future  investigation.  I may 
observe,  however,  that  though  the  'heart  of  the  spider 
has  been  traced  only  in  the  abdomen,  it  may  probably  ex- 
tend into  the  trunk. 

The  heart  of  the  scorpion  has  been  examined  both  by 
Tzevii'anus  and  Marcel  de  Serres;  but  as  the  descrip- 
tion of  the  latter  is  most  clear  and  intelligible,  I shall 
principally  confine  myself  to  that.  The  heart,  then,  of 
these  animals  is  elongated,  almost  cylindrical,  but  atte- 
nuated at  each  end ; it  is  extended  from  the  head  to  the 
extremity  of  the  tail,  and  appears  to  have  four  pairs  of 
Liteial  muscles.  On  each  side  are  four  pairs  of  principal 
vessels,  which  go  to  the  pulmonary  pouches,  and  there 
ramify.  These  may  be  assimilated  to  veins.  Besides 
these,  there  are  four  other  vessels  that  cross  them,  form- 
ing with  them  an  acute  angle,  and  which,  with  four 
branches  of  smaller  size,  receive  the  blood  from  the  pul- 
monary pouches,  and  distribute  it  to  the  different  parts 


" Treviranus  Arachnid.  28.  /.  iii.  f.  28,  2.‘I. 
" thid  29.  /.  iii./.  .-to, 
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of  the  body, — these  are  the  arteries.  Before  it  enters 
the  tail,  tlie  Iieart  throws  out  two  vascular  branches 
which  do  not  go  to  the  gills,  but  distributing  the  blood 
to  different  parts,  ought  to  be  considered  as  arteries®. 
Treviranus  mentions  bunches  of  reticulated  vessels,  con- 
cerning the  use  and  origin  of  which  he  seems  uncertain*’ ; 
but  as  they  approach  the  gills,  they  are  probably  the 
branching  extremities  of  what  M.  de  Serres  considers 
as  the  veins. 

’ iV.  Did.  d'  Hist.  Xat.  axx.  420.  Comp.  Treviraii.  Arnchnid.  1 0 — . 

^ Ibid.  !)— . 
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INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS,  CONTINUED. 

DIGESTION. 

“ The  ininiense  Class  of  insects^”  says  the  immortal 
Cuvier,  “ in  the  structui'e  of  its  alimentary  canal  exhibits 
as  many  variations  as  those  of  all  the  vertebrate  animals 
together : there  are  not  only  the  differences  that  strike 
ns  in  going  from  family  to  family  and  from  species  to 
species ; but  one  and  the  same  individual  has  olten  a ca- 
nal quite  different,  according  as  we  examine  it  in  its 
larva  or  imago  state  ; and  all  these  variations  have  rela- 
tions very  exact,  often  easily  estimable,  with  the  tempo- 
rary or  constant  mode  of  life  of  the  animals  in  which  it 
is  observable.  Thus  the  voracious  larva'  of  the  Scciva- 
h(Vi  and  butterflies  have  intestines  ten  times  as  larire  as 

O 

the  winged  and  sober  insects— if  I may  use  such  an  ex- 
pression—to  which  they  give  birth“.” 

In  the  natural  families  of  these  creatures,  the  same 
analogy  takes  place  with  respect  to  this  part  that  is  ob- 
servable in  the  rest  of  the  Animal  Kiiio-dom  ; the  leimth 
and  complication  of  the  intestines  are  here,  as  in  the 
other  Classes,  olten  an  index  ol’  a less  substantial  kind 

■*  Anal.  Com}),  iv,  lii!). 
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of  nutriment;  while  their  sliortness  and  slenderness  in- 
dicate that  the  insect  lives  by  prey*. 

In  considering  therefore  the  parts  connected  with  the 
digestive  functions  of  the  insect  world,  it  will  not  be  amiss 
to  have  reference  to  their  /oor/,  and  their  mode  of  taking 
it;  but  first  it  will  be  proper  to  state  and  define  the  parts 
of  this  important  oi  gan. 

In  general  the  alimentary  canal is  composed  of  the 
same  essential  tunicks  as  that  of  the  vertebrate  animals, 
consisting  of  an  interior  epidermis,  a jiapillary  and  cellu- 
lar tunick,  and  an  exterior  muscular  0110“=.  The  first  is 
usually  tender,  smooth,  and  transjnirent ; but  not  always 
discoverable,  probably  on  account  of  its  tender  sub- 
stance‘s. llamdohr  does  not  notice  the  papillary  and 
cellular  tunicks;  they  are  probably  synonymous  witli  what 
he  denominates — the fiochj  layer  {Die jiockige  lage)^  and 
which  he  describes,  when  highly  magnified,  as  appear- 
ing to  consist  of  very  minute  globules  or  dark  points,  and 
as  being  of  a cellular  structure®.  The  exterior  tunick  is 
thicker  and  stronger  than  the  interior^  and  composed  of 
muscular  fibres,  running  either  longitudinally  or  trans- 
versely, so  as  to  form  rings  round  the  canal.  This  tu- 
nick mostly  begins  at  the  mouth,  and  goes  to  the  anus, 
changing  its  conformation  in  diflerent  parts  of  the 
above  intestine.  Sometimes  however  it  originates  only 
at  the  beginning  of  the  stomach  b With  respect  to  its 
general  disposition,  that  canal — in  its  relative  length,  in 
the  size  of  its  different  parts,  in  the  number  and  form  of 
its  dilatations,  and  particularly  of  its  stomachs  and  its 

(aiv.  Anat.  Comp.  iv.  Pi.atk  XXI.  Kic,.  c,  d,  c,  is  the 

intestinal  canal  of  the  larvii  of  the  ('oii.ais.  " Cnv.  Und.  I h?. 

Itainilohi-  Alto/,  dt-r  hi.t.  0.  ' Ih'td.  C.'i.  f Thtd.  (I. 
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coecuiTis,  and  in  the  folds  of  its  interior — exhibits  varia- 
tions altogether  analogous  to  those  of  vertebrate  animals, 
and  which  produce  similar  effects  \ As  to  its  parts,  it 
may  be  considered  as  consisting  of  two  larger  portions, 
between  which  the  biliary  or  hepatic  vessels  form  the 
point  of  separation.  In  the  first,  the  most  universal  parts 
are  the  gullet  and  the  stomach ; and  in  the  second,  the 
small  intestine  and  the  large  intestine*’. 

1.  The  gullet  {(Esophagus^)  is  that  portion  of  the  in- 
testinal canal  which,  receiving  the  food  from  the  jiharynx, 
or  immediately  from  the  mouth,  conveys  it  to  the  sto- 
mach. Though  it  often  ends  just  behind  the  hcad'^,  it 
is  usually  continued  through  the  trunk,  and  sometimes 
even  extends  into  the  middle  of  the  abdomen^-,  it  there- 
fore seldom  much  exceeds  in  length  half  the  body.  It 
is  constantly  long  when  the  head  is  connected  with 
the  trunk  by  a narrow  canal— as  in  the  Hpmenoptera, 
Neuroptera,  Lepidoptera,  &c. ; but  is  frequently  short 
when  these  jiarts  are  more  intimately  united  b It  often 
ends  in  a kind  of  sac  analogous  to  the  crop  of  birds. 
Under  this  head  I must  mention  a jiart  discovered  by 
Ilamdohr,  which  he  calls  the  food-bag  {SjJcisesack),  pe- 
culiar to,  as  he  thinks.  Dipteral.  From  the  mouth  in 
these  proceeds  a narrow  tube  into  the  abdomen,  where 
it  expands  into  a blind  sac  having  no  connexion  with 
the  stomacli ; so  that  the  fluid  food,  as  blood,  &c.  stored 
in  it,  must  be  regurgitated  into  the  mouth  before  it  can 

“ Cuv.  uhi  svpr.  113.  •'  Comp.  Ranulohr  Anal.  7. 

Pi. ATI:  XXI.  F iG.  c.  •*  Ttva-irio  Ranidohr,  9. 

t.  iv.yi  1.  Agriuii.  Ibid.  t.  w.f.  A.  a,  b ' Ibid. 

Many  other  insects  that  live  hv  suction  have  somethin!;  similar, 
as  the  honey-hag  of  butterflies,  Ri,.\’ri:  XXX.  Fic.  10,  11.  a.  Ram- 
dohr  /.  xviii.  /'.  2.  with  /.  xix.y.  1 —3.  and  xxi.  1.  3,  (.V-e. 
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pass  into  that  organ  Thus  these  animals,  besides  their 
stomach,  have  a reservoir  in  which  to  store  up  their  I'ood  ; 
the  product  therefore  of  a single  meal  will  require  seve- 
ral days  to  digest  it. 

2.  The  stomach  {J'entricalus'^)  is  that  |)art  of  the  in- 
testinal canal  immediately  above  the  bile-vessels,  which 
receives  the  fooil  from  the  gullet  for  digestion,  and  trans- 
mits it  when  digested  to  the  lower  intestines'^.  By  its 
admixture  with  the  gastric  juice,  the  food  acquires  in  the 
stomach  a quite  different  colour  from  what  it  had  in  the 
gullet.  In  herbivorous  insects  it  contains  no  acid,  but, 
like  the  gastric  juice  of  herbivorous  quadrupeds,  is  of  an 
alkaline  nature'*.  The  chyle  is  forced  through  this  or- 
gan, probably  in  part  by  the  pressure  of  the  muscular 
fibres  during  the  peristaltic  motion ; and  being  pressed 
through  the  inner  skin,  is  first  collected  in  the  interme- 
diate cellular  part,  and  ultimately  forced  through  the 
outer  skin^.  At  its  posterior  end  it  terminates  in  the 
pploriis,  a fleshy  rijig  or  sphincter  formed  of  annular  mus- 
cular fibres  The  stomach  often  consists  of  two  or  moi'e 
successive  divisions,  which  are  separated  from  each  other, 
and  are  often  of  an  entirely  different  conformation  and 
shapes.  In  the  Orthoptera,  Predaceous  Coleoptera,  and 
several  other  insects,  an  organ  of  this  kind  precedes  the 
ordinary  stomach,  which  from  its  structure  Cuvier  deno- 
minates a second  stomach  or  gizzardi^' •,  Posselt  impro- 
perly calls  it  Cardia  ' ; and  by  Ilamdohr  it  is  named  the 

’ Ramdohr  Anal.  11 — . Pi.ate  XXI.  Fig.  .‘I.  ct. 

Ranulohr  Ibid.  28—.  Herold  {Schnettcrl  24) 

says  that  Ramdolir  is  mistaken  here,  and  denies  the  existence  of  this 
juice  in  insects;  but  as  Ramdohr’s  researches  were  so  w idely  extended, 
he  is  most  likely  to  be  right.  ' Ramdohr  Ibid.  29. 

' 31.  R Ibid.  28. 

’’  Aunt.  ( omp.  iv.  ' Ramdolir,  nbi  snpr.  lo. 

<•> 


II 


100 


INTERNAL  ANATO.MV  ul  INSECT;,. 


plaited-stomach  [Falten-magen^).  It  is  a short  fleshy 
pari,  consisting  ol'  two  skins,  placed  above  the  opening 
of  the  stomach,  and  perhaps  rather  belongs  to  the  gullet 
The  inner  skin  is  formed  into  longitudinal  folds,  and 
sometimes  armed  with  horns,  teeth,  or  bristles.  Its  ca- 
vity is  very  small  and  compressed,  so  as  to  admit  only 
small  masses  of  food,  and  yet  present  them  to  a wide  sur- 
face for  the  action  of  the  teeth  or  bristles ; — in  this  sto- 
mach therefore,  as  in  the  gizzard  of  birds,  to  which  it 
seems  clearly  analogous^,  the  food  is  more  effectually 
comminuted  and  rendered  fit  for  digestion.  The  mus- 
cles,  by  which  its  action  upon  the  food  is  supported,  in 
some  species  amount  to  many  thousands'^.  Rudiments 
of  a gizzard  are  sometimes  found  concealed  in  the  gullet 
of  many  insects'*.  The  idea  of  Swammerdam,  Cuvier,  &c. 
that  grasshoppers  and  other  insects  that  have  this  kind 
of  stomach,  chew  the  cud®,  Ramdohr  affirms  is  entirely 
erroneous  *^.  Besides  its  divisions,  the  stomach  has  other 
appendages  that  require  notice.  In  most  Orthoptera,  a 
pair  or  more  of  blind  intestines  or  cceca  may  be  found  at 
the  point  of  union  of  the  gizzard  with  the  stomachs,  which 
have  been  regarded  as  ibrming  a third  stomach  : they 
also  begin  the  stomach  in  the  louse*’ ; they  form  a coro- 
net round  the  apex  of  that  organ,  in  tlie  grub  of  the  cock- 
chafer' ; and  in  tliat  ol  the  rose-beetle,  there  is  one  at  the 
apex,  one  in  the  middle,  and  a third  at  the  base*'.  Be- 
sides these  appendages,  which  are  formed  of  the  skin  of 

■’  Ranulohr  Anal.  l.j.  '■  Ibid.  18.  ’ Ibid.  ■*  Ibid. 

^ Swamni.  Bihl.  Nat.  i.  i-It.  1).  Cuv.  Anat.  Comp.  iv.  l.’U. 

* Ubi  supr.  18.  ' Ibid.  i.  \.f.  1 . e.  c.  !).  h. 

Ibid.  t.  XXV.  t.  bb.  ' Ibid.  t.  v'lii.  /'.  .‘1.  cc. 

“ Ibid.  t.  \n.  f.  'i. 
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the  stomach,  there  are  others  that  ai  e not  so.  lii  tlie  Pre- 
daceous and  some  other  beetles,  the  wliole  external  sur- 
face of  this  organ  is  covered  with  small  blind  appendages 
opening  into  the  space  between  its  two  skins,  which  cause 
it  to  resemble  a shaggy  cloth  ; these  Kamdohr  calls  shags 
(zotte^),  and  Cuvier,  hahs'^  {villi).  These  appendages 
the  latter  author  seems  to  regard  as  organs  that  secrete 
the  gastric  juice  and  render  it  to  the  stoniaclP ; but  the 
former  thinks  their  use  uncertain'*. 

3.  The  small  intestmes  {Infest ma  parva)  are  the  por- 
tion of  intestines  next  the  stomach,  and  consist  often  of 
three  distinct  canals ; — the  first  is  supposed  to  be  analo- 
gous to  the  duodenum  ; it  is  found  only  in  the  Coleopterous 
genera  Silpha  L.  and  Lampyris  L.,  and  is  distinguished 
from  the  succeeding  intestine  by  being  perfectly  smooth 
Next  follows  the  thin  intestine  {Dunndarm  Ram.),  which 
in  the  above  insects  is  wrinkled  ; it  most  commonly  imme- 
diately follows  the  stomach.  Sometimes  it  is  wholly  want- 
ing, as  in  Agrion,  the  Hemiptera  &c.  Ramdohr  conjec- 
tures that  it  is  not  solely  destined  for  conveying  the  ex- 
crement, but  that  probably  some  juices  are  separated  in  it 
from  the  food  especially  for  the  nutrition  of  the  gall- 
vessels,  as  their  principal  convolutions  are  mostly  near 
this  intestine®  ; which  perhaps  may  in  some  cases  be  re- 
garded as  analogous  to  the  jejunum  in  vertebrate  ani- 
mals. The  third  })air  of  the  small  intestines,  which  per- 
haps represents  the  ileum,  Ramdohr  distinguishes  by  the 
name  club-shaped  {Keid/onnigen  Darmj.  It  may  ge- 

’ Ibid.  CO.  Anat.  Com]),  iv.  l.'tC. 

'■  Ihxd.  and  l.Sfi.  Uhi  xnpr.  .30. 

Ibid.  .31.  t.  iv.  C.  e.  i.  v.  1 . d.  /.  t.  D.  ' Ibid.  3C 

■=  I bid.  31.  '>  I hid.  3.S. 
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nerally  be  regarded  as  only  a continuation  of  the  former 
thickened  at  the  end  so  as  to  resemble  a club  reversed. 
It  is  however  sometimes  separated  from  the  thin  intes- 
tine, as  in  Callichroma  inoschatum  ^. 

4.  The  large  intestines  [Intestina  magna)  consist  some- 
times of  two  portions.  The  thick  intestine  {Dicke7i-darm\ 
which  may  be  regarded  as  a kind  of  ccecurn,  is  found  only 
in  the  larvae  of  the  Lamellicorn  beetles,  but  never  in  the 
perfect  insect.  In  shape  it  is  oval  and  folded  ; whence 
it  is  thicker  than  the  rest  of  the  intestinal  canal,  and  is 
constantly  filled  with  excrement*’.  The  second  portion 
of  these  intestines  is  the  rectum  [Mastdarm),  which  ter- 
minates in  the  anal  passage.  This  part  is  scarcely  ever 
wanting,  except  when  the  insect  evacuates  no  excrement, 
which  is  the  case  w ith  the  grubs  of  bees,  wasps,  and  the 
antiion  {Mprmeleon).  In  the  imago  of  Tclephorus,  at 
least  in  T.  fuscus,  it  is  also  obsolete*^ : in  most  cases,  how- 
ever. it  is  very  distinct  from  the  preceding  intestine. 
Sometimes  it  consists  of  only  one  tunick  comjiosed  of 
muscular  fibres'*.  When  the  gullet  is  wide,  the  rectum 
is  usually  so  likewise;  but  when  it  follows  a club-shaped 
or  thick  intestine,  it  is  narrow'.  It  generally  may  be 
termed  short^.  When  wide,  it  often  contains  a great 
quantity  of  excrement,  as  the  gullet  does  of  undigested 
food ; but  when  narrow,  the  excrement  seldom  remains 
long  in  it.  This  intestine  also  in  a few  cases  has  a lateral 
enlargement  or  ccecurn  {Blind-darm),  being  a continuation 
of  the  same  skin  ; but  perhaps  this  enlargement  is  really 

" Itanulohr  Anal.  t.  xxiv.y.  1.  F. 

Ibid.  .’to.  i.  vii./.  2.  kk.  t.  viii./.  .‘t.  g,  hh. 

' Ibid.  t.  xii./.  1.  /.  xvii./.  1.  t.  vii./.  5. 

' Jbid.  JW.  ^ Ibid. 
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nnalon-oiis  to  what  Ramclolir  calls  the  thick  intcctinc, 
though  in  these  cases  he  regards  it  as  an  appendage  of 
the  rectum*. 

I must  now  call  your  attention  to  the  hile-vessels  of  in- 
sects. These,  by  l\Ial}Mghi'’  and  the  earlier  physiologists, 
who  re<rarded  them  as  a kind  of  lactcals,  were  denomi- 
nated  varicose  vessels  : but  Cuvier — and  his  opinion  after 
some  hesitation  has  been  adopted  by  Ramdohr — consi- 
ders them  as  vessels  for  the  secretion  of  bile,  and  as  ana- 
logous to  the  liver  of  animals  that  have  a circulation‘s. 
As  the  want  of  blood-vessels  prevents  insects  from  hav- 
ing any  gland,  the  bile  is  produced  with  them,  as  all 
their  other  secretions,  by  slender  vessels  that  float  in 
their  nutritive  fluid,  and  from  thence  secrete  the  elements 
proper  to  form  that  important  product,  which  usually 
tinges  them  with  its  own  yellow  hue ; though  in  the  La- 
mellicorns  and  Capricorns  they  ai'e  of  an  opacpie  white, 
and  in  the  Djjtisci  of  a deep  bi’own  colour'*.  Their  bitter 
taste  further  proves  that  they  contain  the  bile^  They  are 
long,  slender,  filiform,  tortuous  or  convoluted,  and  mostly 
simple  vessels  ; sometimes  gradually  smaller  tow'ard  the 
base*^,  at  others,  towards  the  apex^.  In  some,  screw- 
shaped*’:  in  one  larva,  with  hemispherical  elevations' : 
in  the  cockchafer,  part  of  them  are  fringed  on  each  side 
with  an  infinity  of  short,  blind,  minute,  setiform  tubes, 
w bile  the  rest  are  naked  *' ; they  are  comjiosed  of  a single, 
thin,  transparent  membrane,  according  to  Ramdohr  * ; but 

* Ihid.  40.  '>  JJc  Bom/ji/c.  18 — . Anal.  Camp.  iv.  15.3. 

•*  Ibid.  ibid. 

' Ramdohr  4.3.  Cicindcla  campestrls,  t.  iii./.  1.  K. 

* Pbrpgrmea  graiidis,  Ibid.  t.  wi.f.  2.  Kotunccla  gtaiica, 

Ibid.  t.  xxiii.y.  5.  ‘ Of  Alusca  vomiloria.  Ibid.  t.  xix. /’.  5. 

‘ Ibid.  t.  All.  f\  \ JI.  and  O. ' Ibid.m. 
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Cuvier  thinks  their  texture  is  spongy I'hey  appear 
to  contain  a n umber  small,  irregular,  dark  granules, 
which  float  in  a peculiar  fluid,  with  which,  however,  they 
are  not  always  filled  throughout,  nor  are  they  constantly 
permeable  from  one  end  to  the  other.  Thus,  in  the  meal- 
worm beetle  ( ’^L'enebrio  JMolitor),  the  common  trunk  by 
which  they  are  attached  to  the  intestinal  canal  is  com- 
posed of  gelatinous  granules'".  The  place  of  their  in- 
sertion is  generally  a little  below  the  pylorus^  but  in  the 
common  cockroach  they  are  inserted  into  the  stomach 
just  above  that  part  ^ Usually  each  vessel  opens  singly 
into  the  intestinal  canal,  which  the  whole  number  sur- 
round at  an  equal  distance  from  each  other*'.  Some- 
times, however,  they  are  connected  with  it  by  a common 
tube  in  which  they  all  unite,  as  in  the  asparagus-beetle 
{Lema  Asparagi'^y,  in  the  house-fly  </owc5//cfl-),and 

other  Muscidcv,  each  pair  unites  so  as  to  form  a single 
branch  on  each  side  of  the  canal  previously  to  their  in- 
sertion ^ ; in  the  field-cricket  {Gryllns  campestris)  they  are 
all  inserted  in  one  spot  e ; and  when  numerous,  they  are  ge- 
nerally attached  singly  though  irregularly''.  Tliese  ves- 
sels at  their  base  do  not  open  into  the  cavity  of  the  in- 
testinal canal,  but  merely  into  the  space  between  its  outer 
and  inner  tunicks,  the  last  being  constantly  imperforate'. 

With  regard  to  their  apex,  the  bile-vessels  ai-e  some- 
timesfxed  singly  or  connectedly  to  the  intestine  merely  by 
a few  muscular  fibres;  for  they  do  not  enter  it,  their  ends 
having  no  orifice.  This  structure  is  mostly  to  be  met 

“ Uhi  siipr.  '*  Raintlohr,  ti6i  supr.  ‘ Ibid.  4-1.  t.  i.  f.  !). 

•>  [hid.  ' Ibid.  t.  vi.  /’.  r>.  11. 

. Ibid.  t.  xix  f.  I . iV,  .V,  OJ.  -i.  P,  P,  ().  ^ [bid.  t.  \.f.  1 . W-X-. 

''  Ibid.  1.  wn.  [’■  1 — ‘ Ibid, -14. 
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with  in  the  Colcoptcra^.  In  caterpillars,  the  tops  ol  these 
vessels  perforate  the  outer  skin  of  the  rectum,  and  pro- 
ceeding in  dense  convolutions  to  the  anus,  become  at  last 
so  fine  that  their  terminations  cannot  be  discovered’’. 
In  other  cases,  the  extremities  of  a pair  of  tliese  vessels 
unite  so  as  to  form  a double  one  : this  may  be  seen  in 
those  of  Stapliylinus  politus'^,  and  probably  other  rove- 
beetles:  and  lastly,  in  others  the  bile-vessels  iwe/rce, 
hanging  down  by  the  intestinal  canal,  without  being  at- 
tached to  it  or  to  each  other.  This  structure  is  con- 
stantly found  in  the  Orthoptera  and  Hymenoptcra  Or- 
ders, &c.^. 

With  regard  to  their  number,  the  bile-vessels  vary  from 
two  to  upwards  of  one  hundred  and  fifty,  yet  so  that 
their  whole  amount  is  constantly  the  product  of  the  num- 
ber two, — at  least  as  far  as  they  have  been  counted  : and 
even  when  those  on  one  side  are  not  alike,  a similar  va- 
riation takes  place  in  the  other,  as  may  be  seen  in  Gal- 
lenua  J’i  fell  hue,  where  on  each  side  are  two  long  ones 
and  one  shorter*;  the  most  usual  numbers  are, Jour — 
si.v — or  many,  that  is,  more  than  t'uscnty — 

7tt>o  bile-vessels  arc  foinifl  in  the  larva  of  Cetonia  aurata  b 


Four  most  Coleoptera,  Diptera, 

and  Tlemiptera^. 

Six Lepidoptera,  some  Coleo- 

ptera^,  &c. 

^ Ibid.  4o.  *’  Ibid.  4.5.  Pi.ati;  XXL  Fig. 

'■  Ranulohr,  Ibid.  t.  iii.y'.  ti.  K. 

■*  Ibid.  t.  \.f.  1.  .5  !).  t.  xiv./.  1 — .‘5.  ' Ibid.  46.  t.  vi.  /'. 

' Ibid.  t.  vii./.  "2.  ® Ibid.  i.  ii.  iii.  &c.  1.  x.\.f.  (>• 

I.  wW.  f.  1 — ,").  tXc.  ''  Ibid.  /.  xviii.y.  I.  .5.  I.  iv.  /.  1.  See 

also  1.  vi.  /,  ).  3. 
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internal  anatomy  of  insects. 

Eight  bile-vessels  are  found  in  Myrmeleon,  Hemerohius\ 
Fourteen  Formica  ri^a^. 

larva  of  Tenthredo  Arne- 

rinee'^. 

Lihellulina,  Orthoptera^ 

and  Hpmenoptera^ . 

The  bile-vessels  vary  considerably  in  length in  many 
cases  where  they  are/rc^  they  are  short  <= ; they  are  often 
very  long,  and  perhaps  those  that  are  Jixed  may  be  gene- 
rally stated  as  the  longest.  In  the  Lamellicorn  beetles 
they  are  remarkable  for  their  ffreal  leiurth*" 

Having  given  you  this  general  account  of  the  intesti- 
nal canal  and  its  parts  and  appendages,  I shall  now  state 
some  of  the  peculiarities  that  in  this  respect  distinguish 
particular  tribes  and  flimilies. 

The  Coleoptera  alone,  exhibit  as  many  variations  in 
the  structure  of  the  alimentary  tube  as  all  the  other  Or- 
ders of  insects  together to  iiarticiilarize  these  would 
occujiy  too  large  a portion  of  this  letter,  I shall  therefore 
only  notice  a few  of  the  most  remarkable.  In  general 
the^  iiiny  be  stated  as  having  universally  a stomach,  a 
small  intestine  and  rectum,  and  not  more  than  three  pairs 
oi^ixed  oi  bile-vessels.  In  the  Tredaceous  beetles, 
the  gullet  mostly  widens  at  the  base  into  a considerable 
crop,  followed  by  a gizzard,  a shaggy  stomach,  and  two 
pairs  of  united  bile- vessels.  The  whole  alimentarv  canal 
in  these,  is  never  less  than  double,  and  sometimes  treble 
the  length  ol  the  bodys.  In  the  carnivorous  beetles,  at 

» Ramclohr  Anal.  t.  xvii./.  1,  2.  6.  b t.  xiv./.  3 

Ibid.  t.  xiii./.  4.  1 ILid.  1.  XV./.  .3,  4.  /.  1./  1.  .5.  9.  t.  xii. 

J'  &c.  IhtcL  t,  xi,  J,  4,  t*  xii.y.  4 — G.  /,  xiii,  /I  2-4 

^ IhicL  L vii./.  1.  /.  viii./.  I,  Ac.  5 ^ 
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least  llio  Staphyliuichc  ami  Silphidtc,  there  is  little  or  no 
crop  the  gizzard  is  hiclclen  : in  the  t'ornier,  the  whole 
Iciiirth  of  the  intestinal  canal  is  not  twice,  while  in  the 
latter  it  is  more  than  /wo-  times  that  of  the  bocly^.  In 
these  also  the  intermediate  portion  of  the  large  intestine 
is  singularly  annulatecl^.  In  the  LamcUiconis  the  sto- 
mach is  usually  longer  than  all  the  rest  of  the  intestines 
toffcther,  and  often  convoluted  : in  the  cockchafer  the 
whole  intestinal  canal  is  nearly^Vc  times  the  length  of  the 
body,yrj?o-  parts  of  which  is  occu[>ied  by  the  stomach‘d. 
In  the  grub  the  canal  scarcely  exceeds  the  length  of  the 
animaM.  In  Lampijris  the  stomach  exhibits  a remark- 
able appearance,  having  on  each  side  a series  of  spheri- 
cal /h/c/s  or  vesicles^.  Have  these  any  thing  to  do  with 
the  secretion  of  its  phosphoric  matter?  Tenehrio  has  a 
gizzard  armed  internally  with  calluses,  and  a shaggy  sto- 
mach, and  lilaps  does  not  differ  materially;  their  entire 
canal  is  more  than  twice  the  length  of  the  body  b In  the 
rf’s/ca/wy  beetles  [Cantharis,  Mcloe,  See.)  there  is  no 
zard,  and  the  canal  is  less  than  twice  the  length  of  the 
body  Little  is  known  with  regard  to  the  alimentary  canal 
of  the  beetles  distinguished  by  a rostrum  (Cnrculio  L.). 
In  the  only  two  that  appear  to  have  been  examined,  Atte- 
labus  Betuleti  and  Crjptorhpnchus  Lapathi,  that  canal  is 
moderately  long,  the  stomach  partially  shaggy,  and  the 
small  intestine  inversely  claviform  ; but  in  other  respects 
they  differ  materially'’.  In  the  former  there  is  no  crop 
or  gizzard,  the  stomach  is  fringed  on  each  side,  except 
at  its  upper  extremity,  with  a series  of  small  cccca  or 
shags,  and  tliere  are  three  pairs  of  bile-vessels'  ; while 

Ihid.  t.  iii.y;  «.  t.  iv./.  2.  L v.j:  1.  I’  I/ml.f.  1.  e.f. 

*■  122.  'I  Ibid.  12.S.  " Ibid.  /.  v.  f.  n.  f Ibid.  94. 

!»(i  . i>  Ibid.  I.  ■>;./.  1.  S.  ' ' Ihid.J.  H.  b 
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in  the  latter  the  gullet  is  dilated  into  a crop  which  in- 
cludes a gizzard  in  which  the  skill  of  a Divine  artist 
is  singulaily  consjiicuous  : — though  so  minute  as  scarcely 
to  exceed  a large  pin’s  head  in  size,  it  is  stated  to  be 
armed  internally  with  more  than  400  pairs  of  teeth, 
moved  by  an  infinitely  greater  number  of  muscles*.  A 
transverse  section  of  this  gizzard  represents  two  concen- 
tric stars,  with  nine  rays  each'’ : the  object  of  this  struc- 
ture is,  the  comminution  of  the  timber  which  this  beetle 
has  to  perforate  and  probably  devour The  stomach 
is  very  slender,  but  dilates  in  the  middle  into  a spherical 
^esicle‘',  and  there  are  only  t'wo  pairs  of  bile-vessels*. 
In  the  Capyico7'n  beetles,  tlie  part  we  are  considering 
varies  much : in  general  we  may  observe  that  it  is  more 
than  doxihle  the  length  of  the  body,  that  the  stomach  is 
long  and  slender,  and  usually  naked,  that  the  gullet  ter- 
minates in  a crop  without  a distinct  gizzard,  and  that 
there  are  three  pairs  of  bile-vessels  f.  In  the  Herbivo- 
rous beetles  {Chrysomela  L.  Cassida  L.)  the  canal  is  more 
than  double  the  length  of  the  body,  and  in  some  much 
longer  g,  the  stomach  is  long,  and  commonly  naked ; but 

Chrysoinelci  vwlcicea  it  is  covei’cd  with  hemispherical 
prominences'’,  and  in  Chrysomela  Popidi  it  is  shaggy' ; 
in  the  insect  last  named  and  Galleruca  VHelUnce  the  rec- 
tum consists  of  Aco  pieces In  this  tribe  the  intestines 
of  the  larva  resemble  those  of  the  perfect  insect'. 

In  the  Orthoptcra  the  alimentary  canal,  which  conti- 

Rainclohr  98.  t.  x.y.  2 — 4.  I'rom  Itanulohr’s  figure,  compared 
with  the  size  of  the  insect,  it  appears  that  thegizzaril  could  scarcely 
have  been  of  greater  diameter.  •>  jhid.  f.  2. 

r See  Curtis  in  Linn.  Trans,  i.  88.  ■>  Raindohr  t.  x.f.  1.  rf. 

“ Ibid.  ft.  I Ibid.  /.  ix./.  1, 2.  (.  x’l.f.  .S.  /.  xxiv./.  1,  2. 

' Ibid.  108.  " Ibid.  101. /.  vi. /;  1.  I),  > Ibid./. 'it.  R. 

‘ Ibid  I.  v].  f.  E.  ' Ibid.  101, 
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nues  the  same  in  every  state,  is  short,  or  only  moderately 
long  ; the  gullet  has  one  or  two  lateral  pouches  or  crops’, 
and  terminates  in  a gizzard  of  curious  construction,  with 
singular  folds  and  teeth'’ ; then  follows  a short  stomach, 
usuallv  with  a pair  or  more  of  cceca  at  its  upper  extre- 
mity' ; the  lower  intestines  are  not  distinct,  and  the  bile- 
vessels  numerous,  short  and  free''. 

In  the  Ncnroptera,  many  of  the  genera  are  distin- 
guished by  the  remarkable  length  of  the  gullet,  and  by 
the  lower  intestines  forming  one  short  piece'.  In  the  Li- 
hellulma  the  bile-vessels  are  numerous,  short,  and  free, 
as  in  the  Orthoptcra  In  llemerobius  and  Mprmeleon 
there  is  a gizzard^,  and  just  above  it  a coccfim,  in  the  for- 
mer very  remarkable,  is  connected  with  the  gullet''. 

The  Hijmenoptera  appear  all  to  be  distinguished  by  a 
long  slender  gullet,  terminating  in  a dilated  crop  form- 
ing the  honey-bag ; their  stomach  is  variable,  their  small 
intestine  slender, and  the  rectum  dilated ; — their  bile-ves- 
sels, like  those  of  the  two  preceding  Orders,  are  nume- 
rous, short,  and  free'.  In  the  ants  and  ichneumons  there 
is  an  approach  to  a gizzard  In  the  wasp  and  humble- 
bee  the  stomach  is  very  long,  with  muscular  rings  sur- 
roundiim  it'.  In  this  Order  the  larvae  at  first  have  no 

O 

lower  intestines  and  void  no  excremenf",  but  as  they  ap- 
proach to  the  ])upa  state  one  begins  to  appear". 


• Itamclohr  1.  i.f.  1.  5.  9. 

<■  Ibid.  I'.  1.  e,  f.  5.  c.f.  9.  g h. 

^ Ibid.  t.  w.f.  9,  4.  t.  xvii./.  2.  f>. 
Ibid.  t.  xvii.y'.  2.  c.  f.  ().  d. 

• Ibid.  I.  xii.  /'.  (!.  II.  t.  xiii./.  \.f. 
' Ibid.  t.  xii.  /■  (!.  I>.  I.  xiii.yi  !•  b. 
" Ibid.  f.  A. 


'■  Ibid.f.  2,  .‘5,  4.  7,  H.  12. 
<*  Ibid.f.  1.  9.  k. 
f Ibid.  t.  w.f.  .3,  i.f. 

''  Ibid.  f.  2.  b.f.  0.  c. 

Ibid.  t.  xiv.  /'.  2,  .t,  C. 
Ibid.  /.'xii./.  1-.4. 
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riie  next  insects  wliose  uliinentary  canal  we  are  to 
consider,  are  those  which,  taking  their  food  by  suction, 
have  no  occasion  for  masticating  organs  : this  may  in 
part  be  predicated  of  the  preceding  Order,  in  which 
most  of  the  tribes  in  tlieir  perfect  state  imbibe  fluid  food, 
and  use  the  ordinary  organs  mastication  principally  in 
operations  connected  with  their  economy;  and  their  crop, 
in  which  the  honey  in  many  is  stored  up  lor  I’egurgita- 
tion,  may  be  regarded  in  some  degree  as  analogous  to  the 
food-bag  of  the  Diptera  and  other  suctorious  insects. 

The  two  sections  of  the  Hemiptera  Order  differ  widely 
in  the  canal  we  are  considering,  and  I shall  therefore 
give  a separate  account  of  ea^h.  In  the  hleteroptcrous 
section,  appended  to  the  gullet  by  a long  convoluted  ca- 
pillary tube,  besiiles  the  usual  saliva-reservoirs  there  is 
often  a double  vessel,  which  Ramdohr  regards  as  dis- 
charging the  same  lunction,  but  which  in  many  respects 
seems  rather  analogous  to  the  food -reservoir  of  the  Di- 
ptcya^.  As  I have  had  no  opjiortunity  of  examining  this 
vessel,  I shall  content  myself  with  stating  this  idea,  and 
describe  the  vessel  more  fully  hereafter.  The  gullet,  in 
these,  usually  terminates  in  an  ample  crop  consisting  of 
many  folds'’,  followed  by  a long,  slender,  cylindrical 
tube,  dilated  at  its  base  into  a spherical  tumoui’ ; these 
two  may  be  said  to  form  the  first  stomach : to  this  suc- 
ceeds a seconds  which  Ramdohr  denominates  the  bn<r~ 
stomach  ( Wanzen-magen),  which  varies  in  its  figure,  and 
in  Pentatoma  consists  of  four  demi-tubes,  so  as  to  form  a 

“ Comp.  Ranulohr  t.  xxii./.  3.  M.  Fig.  4.  3.  with  t.  .\xi./.  1.  /. 

Ibid.  1.  xxii./.  1.  c./.  3,  4.  B—.  “ Ibid./.  1.  D E.f.  3.  C D. 
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qiiadriUi^iilar  canals  In  tlie  Ilomopterous  section  of 
this  Order  llanulohr  seems  to  have  examined  hut  few; 
C/icrmes  however  and  Aphis  exhibit  one  remarkable  fea- 
ture; they  have  no  bilr-vcsscls,  at  least  he  could  discover 
no  trace  of  these  organs^.  Their  intestinal  canal  is  very 
simple,  their  stomach  very  long,  widest  above,  and  some- 
what convoluted,  with  a verv  slender  gullet‘s.  In  Cc- 
reopis  spumaria  the  structure  is  more  complex,  aiul  ex- 
tremely singular.  It  has  t'vo  or  rather  three  stomachs ; 
the  two  first  of  a hornij  substance,  and  the  last  a slen- 
der somewhat  convoluted  membranoits  tube,  which  be- 
coming reversed,  is  attached  by  what  should  be  deemed 
its  lower  extremity  to  the  first  stomach,  from  the  other 
side  of  which  emerge  the  lower  intestines,  terminating  in 
a thick  pear-shaped  rectum.  At  the  same  point  of  the 
first  stomach  the  four  bile-vessels  are  attached,  they 
grow  gratlually  thicker  for  about  a third  of  their  length, 
when  they  become  twisted  like  a cord,  and  taj)er  towards 
the  rectum,  to  which  also  they  are  attached*^.  From 
this  structure  it  should  seem  that  the  food  has  to  pass 
twice  through  the  first  stomach,  before  the  process  of 
digestion  is  complete,  and  it  is  rejected  at  the  anus. 

The  next  suctorious  Order  is  the  Lepidoptera  : in 
these  the  gullet  is  long  and  slender,  surrounded  at  the 
beginning  with  a loose  transparent  skin,  and  at  the  base 
furnished  with  a pair  of  lateral  sacs,  forming  the  honey- 
stomach,  and  probably  analogous  to  the  food-reservoirs 
of  the  Dipteru,  which  when  blown  up  are  of  an  oval 
form  ; the  stomach,  as  in  the  bugs,  consists  of  t-jco  ])or- 

“ llamdolir  t.  xxii./.  1.  B,  E.  f.  3.  C,  D.f.  4.  C.  ''  Ibid.  198. 

Ibid.  i.  xxvi.y.  4.  Ibid.  t.  xxxiii./.  3. 
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lions,  the  lirst  being  the  longest^.  There  are  three  free 
bile-vessels  on  each  side,  proceeding  from  a single 
branch^.  It  will  not  be  uninteresting  here  to  abstract 
from  Herold  the  progressive  changes  which  take  place 
m the  intestinal  canal  in  this  Order,  during  the  transition 
of  the  animal  from  the  larva  to  the  imago  state.  In  the 
larva^  the  gullet,  the  small  intestine,  and  the  rectum,  are 
short  and  thick  =,  there  are  a pair  of  silk  reservoirs  (5^- 
1 ictci  i(i\  as  well  as  vessels  for  the  secretion  of  saliva 
{siahsteria) : if  you  examine  it  two  days  alter  its  first 
change,  you  will  find  the  gullet  and  the  small  intestine 
much  lengthened  and  become  very  slender;  the  stomach 
contracted  both  in  length  and  size  ; the  rectum  also 
changed,  and  the  silk  vessels  contracted These  in  a 
pupa  eight  days  old  have  vvholly  disajipeared  ; the  gullet 
is  become  still  longer,  its  base  is  dilated  into  a crop  or 
food-reservoir ; the  stomach  is  still  more  contracted,  and 
instead  of  a cylinder  represents  a spindle ; the  small  in- 
testine also  is  lengthened  ^ : at  a still  more  advanced  pe- 
riod, when  it  is  near  appearing  under  its  last  form,  the 
gullet  and  small  intestine  are  still  more  drawn  out ; and 
the  honey-bag,  though  very  minute,  has  become  a lateral 
appendage  of  the  gullet and  lastly,  in  the  butterfly  it 
appears  as  a large  vesicle®;  the  small  intestine  is  grown 
very  long";  and  the  rectum  has  changed  its  form  and  ac- 
quired a coecum  '.  \V  hen  we  consider  the  adaptation  of 
all  these  changes  of  form,  the  loss  of  old  organs  and  the 
acquisition  of  new  ones,  to  the  new  functions  and  mode 

“ Hanulohr  /.  xviii.y.  1.  a.  1. 

' Pi.ATE  XXX.  Fin.  7.  " Il)icl.  Fig.  8.  * Ihid.  Fig.  V. 

' Ibid.  Fig.  10.  Ibid.  Fig.  11.  «.  " Ibid  r 

' Ibid.  d. 
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of  life  of  tlie  animal,  we  see  evidently  tlie  all-})owm-fnl 
hand  of  tliat  Ai.micu'I'Y  Bi;i no  who  created  the  universe, 
nphoklin_<i;  by  his  jirovidence,  and  tlie  law  that  he  has 
li'iven  to  everv  creature,  the  system  that  he  at  first  broimht 
into  existence. 

W’e  now  come  to  ihe  Diptera.  'J'hese  have  a very  slen- 
der o'lillet,  to  which  is  attached  on  one  side  a lonp;  fili- 
form tube,  terminating  in  the  food-resei'voir,  which  in 
some  instances  is  sim})le*,  but  most  generally  consists  of 
two  or  more  vessels'^,  collapsing  when  empty,  but  vary- 
ing in  shape  and  size  when  inflated  with  food  : the  month 
of  the  stomach  in  many  cases  is  dilated  into  a kind  of 
ring‘d;  sometimes  there  is  on  each  side  a blind  appendage 
or  ccecum  opening  into  it,  in  Bombplitts  covered  with 
shags,  which  though  not  connected  with  the  month  by  a 
tube,  Ranulohr  regards  as  saliva-reservoirs'^;  in  Musca 
vomitoriu  the  beginning  of  this  organ  below  the  mouth 
is  covered  with  hemispherical  prominences,  and  in  Ti- 
piila  it  is  dilated  and  marked  with  transverse  folds.  There 
are  usually /zco  pairs  of  bile-vessels;  in  the  Muscidec 
pedunculate  imd  frcc^v  in  I'ipulcp  Bombplim,  and  T^/zr/g/o, 
sessile  and  united'  ; and  in  Tnbanus  sessile  and^yiim/^. 
It  is  remarkable  tliat  in  some  of  this  Order — the  reverse 
of  what  usually  happens — the  alimentary  canal  appears  to 
be  much  longer  in  the  larva  than  it  is  in  the  imago;  in 
Musca  vomiloria^  its  length  in  \\\g.  former  is  twc)  inches 
and  a cjuaiter,  while  in  the  latter  it  is  only  one  inch  and 

■*  Ramclolir,  lb\d.  L w.  f.  1.  ft.  f.  (J.  ('. 

" Ibid.  t.  xix.y.  CCD.  t.  XX./.  2.  E, 

' Ibid.  t.  xix. /.  -2.  1). 

■'  Itltd.  I.  XX./.  2.  EF.  f.  (1.  nn.  1S4.  ISO.— 

Ibid.  t.  xix./  I.  o.V./.  2.  OP.  f.  /•’.  t.  xxviii.  /;  1,  ■,*.  r/. 

' Ibid.  /.  XX. / 1.  (;.  f.  g .-!.  L.  ' Ibid.  t.  xxi.  /:  I I), 
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one  third  A singular  organ  distinguishes  tlie  imago 
of  this  species,  tlie  use  of  wliich  appears  not  to  be  disco- 
vered. It  succeeds  the  rectum,  and  lias  on  each  side 
two  short  club-shaped  appendages,  open  at  the  end,  which 
receive  trachecc,  and  terminate  in  a short  piece  that  opens 
into  the  anus'’. 

In  Hippobosca  and  its  affinities  the  canal  in  question 
differs  fi’om  that  of  other  Dipto'ci,  in  having  no  fbod-re- 
servoir;  in  other  respects  it  resembles  it*^. 

From  the  above  statement  it  appears  that  the  princi- 
pal character  which  distinguishes  those  that  take  their 
food  hy  suction,  from  those  that  masticate  it,  is  the  faculty 
with  which  they  ai’e  furnished  by  means  of  an  ample 
crop,  honey-stomach,  or  food-reservoir,  of  regurgitating 
the  food  they  may  have  stored  up.  Another  distinction 
still  more  striking,  which  will  appear  more  evidently  here- 
after, is  to  be  seen  in  the  saliva-sccretors  with  which  the 
suctorious  tribes  are  furnished,  to  be  found  in  very  few 
masticators,  by  which  they  are  enabled  to  render  the 
juices  more  fluid  and  fit  for  suction. 

The  only  insect  amongst  the  Aptera  whose  alimentary 
canal  I shall  notice,  is  the  common  harvest-man  [Pha- 
langium  Opilio) : in  this,  though  the  stomach  and  lower 
intestine  are  remarkably  simple,  yet  their  ccecal  appen- 
dages are  numerous  and  singular;  the  former,  which 
has  no  distinct  gullet,  is  pear-shaped^;  and  the  latter, 
tapering  ilownwards,  and  truncated  at  the  end';  con- 

“ Ramdohr,  Ihid.  17-’.  Ibid.  i.  xix./.  g K L.  This 

organ  seems  analogous  to  tliat  with  tour  rctraetile  Hesliy  liorns,  ob- 
served by  Reaumur  ami  Do  (ieer  in  otlier  species  t.f  d , 
Reanm.  iv.  t.  xxviii.  /'.  l.'l.  u,  .v.  I)e  (I'eer  vi.  t.  \\\.  f.  18.  e,  d. 
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nectotl  'vitli  it  nhove  are  no  loss  llnui  twenty-three  cocca 
or  blind  appendages,  t)i’  various  forins  and  iliinensions  ; 
the  last  pair  but  one  of  whieh  is  very  remarkable,  being 
bent  like  a bow,  and  furnished  externally  with  four  short 
clavate  processes*.  It  is  probable  that  some  of  these  or- 
gans are  analogous  to  the  bile-vessels  of  other  insects. 

When  the  Creator  in  his  wisdom  fixed  the  limits  of 
the  various  tribes  of  animals,  he  united  them  all  into  one 
harmonious  svstem  bv  means  of  certain  intermediate 
forms,  exhibiting  characters  taken  some  from  those  that 
were  to  precede,  and  others  from  those  that  were  to  fol- 
low them,  and  this  not  only  in  their  iwtcnud  structure, 
but  likewise  in  their  internal  organization  ; so  that  we  are 
not  to  wonder  if  in  the  same  individual  we  meet  with 
organs  that  belong  to  two  distinct  tribes,  or  if,  remaining 
nearlv  the  uimc  in  their  prima  facie  appearance,  they  be- 
gin to  exercise  new  functions.  An  instance  of  this  we 
have  seen  in  the  dorsal  vessel  of  insects,  which  in  the 
Arachnida,  though  not  materially  different  in  situation 
or  general  form,  by  the  addition  of  a small  apparatus  of 
arteries  and  veins  becomes  the  centre  and  I’ountain  of  a 
regular  system  of  circulation'’.  From  the  circumstances 
here  alluded  to,  physiologists  have  been  led  to  entertain 
very  different  sentiments  with  regard  to  the  structure  of 
the  alimentary  organs  of  the  Class  we  are  now  to  enter 
upon,  the  Arachnida : what  some  regard  as  a real  liver, 
others  look  ujion  as  an  epiploon  or  caul ; and  what  the  last 
denominate  Z)//c-vessels  are  by  some  of  the  former  consi- 
dered as  appropriated  to  the  secretion  of  chyle'^.  Yet 

■*  Ihid.f.  ‘2,  5.  &c.  ''  Sec  above,  |i.  — , 

' Treviramis  aiul  Raniciolir  are  of  tlic  fonner  opinion ; and  Meckel, 
f'livi^T,  Marcc!  dc  Serres,  anil  l.con  <!ii  Four,  of  flic  latter. 
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both  tiiese  opinions  have  some  f’ouiulation  in  nature. 
When,  in  the  Arachnida,  we  discover  a lobniar  substance 
consisting  ot  grannies  filling  the  whole  cavity  ot  the  body 
and  wrapped  I'onnd  the  intestines,  every  one  will  see  in 
Jt  no  small  analogy  to  the  epiploon  which  in  insects  per- 
forms the  same  function  : but  when,  upon  a further  exa- 
mination, we  detect  certain  vessels  communicatinxi  with 
this  substance  and  the  intestinal  canal®,  the  idea  that 
these  may  he  hepatic  ducts,  and  this  substance  analogous 
to  the  liver,  immediately  strikes  us  as  not  improbable. 
Again  : when  we  discover  paii's  of  other  capillaiy  and 
tortuous  vessels  connecting  with  the  intestinal  canal  either 
at  the  pplorus^  or  below  it%  which  in  appearance  strik- 
ingly  resemble  the  bile-vessels  which  we  so  constantly 
find  in  insects,  we  seem  warranted  in  concluding  that  they 
are  of  the  same  nature  and  use : but  when  a iiearer  in- 
spection enables  us  to  detect  the  hepatic  ducts  just  men- 
tioned in  the  scorpion,  and  we  find  that  these  ca})illary 
vessels  in  the  sj)ider  are  iii  a very  different  situation  from 
those  in  insects  which  we  suppose  them  to  re})resent,  it 
occurs  to  us  as  not  unlikely,  that  tlieir /in?r//r;?nn.ay  be  dif- 
ferent. 

Let  us  now  consider  how  the  intestinal  canal  is  cir- 
cumstanced in  the  two  sections  into  which  the  Class 
Arachnida  is  divided  ; the  Scorpionidic,  and  Aranciihe. 
In  the  .Scorpions,  this  organ  proceeds  from  the  mouth 
to  the  anus  without  any  flexure  or  convolution,  so  that 
its  length  is  scarcely  equal  to  that  ol'  the  body'*;  it  is 
slender,  and  its  diameter,  with  the  excejition  of  an  irre- 
gular dilatation  here  and  there,  is  nearly  the  same  in 
its  whole  extent;  the  gullet  is  short;  the  stomach  long, 

•“  'rrcvlran  An/cfni'ni  t.  1 . 6.  i\  ’’  Ifiirt.  ii. 

" ii/hI.  t.  ii  /:  ,’t.  /3.  >'  it„(i.  /.  <1  n n. 


and  neai  ly  c vliiuh  ical  ; the  dnodnnnn  sliorlcr  and 
thicker  than  the  stomach,  from  whicli,  as  well  as  from 
tlie  rectum,  it  is  separated  by  a valve;  the  latter  is  cy- 
lindrical, and  t>j)ens  at  tlie  amis  above  the  insertion  of 
the  vesicle  that  secretes  the  poison^,  \\dtli  regard  to 
the  bilian/  system  ami  its  organs  : The  liver  is  of  a 
pulpy  granular  consistence  and  of  a brownish  colour, 
fills  the  whole  cavity  ot  the  trunk  and  abdomen,  and 
serves  as  a bed  for  the  other  intestines.  It  is  divided 
longitudinally  into  two  portions,  by  the  channel  in  which 
the  heart  rejioses — its  anterior  part  is  formed  into  many 
irregular  lobes,  by  the  sinuosities  of  the  trunk ; at  the 
other  extremity  it  terminates  in  two  acute  ends,  which 
enter  the  first  joint  ot  die  tail ; its  surface  presents  a reti- 
cular appearance,  the  result  of  the  approximation  of  poly- 
gonous  lobidi ; its  interior  is  a tissue  of  infinitely  minute 
glands : in  Scorpio  occitanm  there  are  about  forty  pyra- 
midal lobuli  detached  from  each  other,  the  summits  of 
which,  by  their  union,  form  bunches  that  have  their  ex- 
cretory canals,  varying  in  number  in  different  species, 
wdiich  convey  the  bile  to  the  alimentary  tube;  in  the 
above  insect  there  are  six  pairs  three  in  the  trunk  and 
three  in  the  abdomen,  and  in  S.  Europccus  a smaller  num- 
ber'^; these  vessels  run  transversely  from  the  liver,  or  ag- 
gregation of  conglomerate  glands,  to  the  intestinal  canal ; 
the  bunches  consist  of  an  infinite  number  of  spherical 
glands,  generally  filled  with  a brown  thick  fluid : be- 
sides the  transverse  vessels,  from  the  base  of  the  stomach 


^ - Diet,  d Hist.  Nat.  \xx.  423 — . Comp.  Treviranus,  Arachnid, 
t.  >>  I’reviranus,  Ibid.  v. 
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there  issue  two  pairs  of  very  slender  tortuous  ones,  seem- 
ingly analogous  to  the  common  bile-vessels ; one  pair  of 
which  runs  upwards,  one  on  each  side  that  organ  to- 
wards the  mouth,  forming  here  and  there  some  ramifi- 
cations which  enter  the  liver;  and  the  other  runs  nearly 
transversely  to  it®.  As  the  fluid  contained  in  these  ves- 
sels is  different  from  that  contained  in  the  glands  of  the 
liver,  M.  Marcel  de  Serres  supposes  they  may  be  chvli- 
ferous 

In  the  Arancidcc  also  the  alimentary  canal  is  nearly 
straight,  and  scarcely  exceeds  the  length  of  the  body : 
\he  gullet  is  rather  thick  and  cylindrical‘s:  the  stomach 
is  distinguished  anteriorly  by  tw'o  pairs  of  sacs,  the 
upper  pair  being  much  the  largest  and  nearly  triangu- 
lar, the  lower  linear^;  from  these  sacs  a narrow  tube 
runs  towards  the  rectum,  but  wdiich  is  so  entangled  with 
the  liver,  muscles,  &c.,  as  not  to  be  easily  made  out® ; the 
rechun  is  rather  tumid,  and  has  a lateral  ccccuvA . The 
disposition  of  the  liver  or  conglomerate  glands  is  stated 
to  be  similar  to  that  of  the  scorpion  S;  it  is  usually  white, 
but  in  some  species  it  is  3'ellowish  or  reddish,  and  its 
lower  surface  has  sometimes  regular  excavations'';  no 
transverse  hepatic  ducts  connecting  it  with  the  alimentary 
canal,  as  in  the  scorpion,  ajipear  to  have  been  at  present 
discovered : two  pairs  of  capillary  free  vessels  are  at- 
tached to  the  base  of  the  rectum  on  one  side,  which,  ex- 
cept in  their  situation,  seem  analogous  to  the  bile-vessels 
of  insects '. 


“ Treviran.  Ihid.  1.  i.f.d.  ii,  cc. 
' Treviran.  Ihid.  t.  W.f.  24.  a. 

' Ihid.  c,  d,f.  •'  Ihid.  g,  n. 

" Treviran.  Ihid.  2H. 
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Kroni  the  above  detailed  account  of  the  alimentary 
canal  of  the  animals  whose  internal  anatomy  we  are  con- 
sidering, it  ap})ears  that  M.  Cuvier’s  observation — that 
the  length  and  complication  of  the  intestines  indicate  a 
less  substantial  kind  of  nutriment — does  not  hold  univer- 
sally: thus,  ill  Nrcrophonts  MuXSilpha, carnivorous  insects, 
the  intestinal  canal  in  its  leneth  and  convolutions  exceeds 

O 

those  of  most  herbivorous  ones,  and  in  Cassida  viridis  and 
some  others  of  the  loiter  tribe  are  not  longer  than  those 

O 

of  the  predaceous  beetles.  In  herbivorous  larvce  also,  in 
general,  the  length  of  the  alimentary  canal  does  not  ex- 
ceed that  of  the  body,  but  in  those  of  some  J?^’i'/^-flies 
[Musca  vomiloria)  it  very  greatly  exceeds  it®.  So  true 
is  the  observation — that  there  is  no  general  rule  without 
exceptions. 

In  this  letter  it  may  not  be  out  of  place  to  say  a few 
words  upon  the  excrements  of  insects ; which,  strange  as 
the  observation  may  seem,  but  it  is  no  less  true  than 
strange,  are  sometimes  pleasing  to  the  eye,  from  their 
symmetry,  and  to  the  taste,  from  their  sweetness.  In 
those  that  masticate  their  food  they  are  solid,  and  in 
those  that  take  it  by  suction,  fluid  or  semi-fluid.  In  the 
caterpillars  of  Lepidoptera  they  are  of  the  former  de- 
scription, and  every  grain  wears  some  resemblance  to  an 
insect’s  egg  : as  the  passage  in  many  of  these  consists  of 
six  fleshy  parts  separated  by  channels,  so  the  excrement 
represents  six  little  prisms  separated  by  six  channels'’. 
The  Aphides  all  secrete  a fluid  excrement  as  sweet  as 
honey,  of  which  the  ants  are  so  fond  % which  is  ejected 
not  only  at  the  anal  passage,  but,  in  many,  by  two  little 

Ilamdolir,  l.  xix./.  1.  '■  Hcamii.  i.  14;t  /.  v.  /'.  t», 
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biphonets  also  above  it^.  A semi-fluid  excrement  is  pro- 
duced by  some  species  of  Chernies,  as  that  which  inliabits 
the  l?ox,  whicli  often  comes  from  tlie  animal  in  long  con- 
voluted strings  resembling  vermicelli.  Reaumur  says  its 
taste  is  agreeable,  much  more  so  than  that  of  manna 
Under  this  head  should  be  included  the  abundant  spume 
wdth  which  the  larva  of  Cercopis  spnmaria  envelopes  it- 
selU. 

" De  (iecr  iii.  2G.  •’  Rcauni.  iii.  G.57.  t.  xxix./.  G — 10, 

" ^'ol,.  II.  p.  228. 
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JNl'KItXJL  JN.l'J'OMY  ylXD  PHYSIOLOGY 
OP  ISSLC'IS,  CONTINUED. 


SKCnETION. 


Havixc  I given  YOU  so  full  an  account  ol  the  system  ol 
digestion  in  insects,  I am  now  to  say  something  concern- 
ing their  srcirfiuns,  ami  the  organs  by  \\hich  they  arc 
elaborated.  Though  no  individual  amongst  them  per- 
haps secretes  so  many  different  substances  as  the  warm- 
blooded animals  ; vet  in  general  the  Class  abounds  in 
secretions  j)erha})s  as  numerous  and  extraordinary  as  in 
the  last-mentioned  tribes,  to  some  of  which  a few  of  them 
are  analogous,  while  others  are  altogether  peculiar.  We 
know  little  or  nothing  of  the  mode  in  which  the  process 
of  secretion  in  insects  is  accomplished  ; in  most  cases  we 
cannot  even  discover,  except  in  general,  whence  the  se- 
creted substance  originates ; and  in  others,  though  we  are 
able  to  trace  the  vessels  that  contain  il,  we  are  often  in 
the  dark  as  to  their  structure. — Cuvier,  as  has  been  be- 
fore hinted,  from  not  being  able  to  detect  any  thing  in 
them  like  glands,  and  from  their  being  constantly  bathed 
in  the  blood  or  nutritive  fluid,  conceives  that  they  sepa- 
rate the  pecidiar  sul)stances  they  contain,  by  ind)ibi(ioti 
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or  infiltration,  through  the  pores  of  the  skin^;  a cir- 
cumstance whicli  seems  to  indicate  a certain  conforma- 
tion of  the  pores  both  as  to  size  and  figure,  so  as  to  en- 
able them  to  admit  only  one  peculiar  product. 

In  treating  on  this  subject,  I shall  first  consider  the 
organs  of  secretion,  and  next  their  products. 

I.  Organs  oj  Secret w?i.  In  general,  these  are  mem- 

branous vessels  that  float  in  the  blood  or  nutritive  fluid, 
and  secrete  from  it  a peculiar  substance.  They  may  be 
denominated  according  to  their  in  oducts— 
Sahva-secretors,  V ariiish-secretor,  Jelly  or  Gluten-secre- 
tor.  Poison-secret  or , and  Scent-secret  ors. 

i.  Silk-seeretors  [Sericteria).  These  organs  are  most 
lemaikable  in  the  caterpillars  of  the  nocturnal  Pepido- 
ptera  or  moths,  especially  in  that  tribe  called  Bomhyces, 
to  which  the  silk-worm  belongs  : but  this  faculty  is  not 
confined  to  these  insects,  but  is  shared  by  many  other 
larvae  in  different  Orders  ; and  in  one  instance  at  least,  by 
the  imago.  In  general,  the  outlet  of  the  silk-secretors  is 
at  the  mouth;  sometimes,  howev'cr,  as  in  tlie  larva  of 
Myrmelcon  and  the  imago  of  Hydrophilus.)  its  exit  is  at 
the  anus.  The  first  is  the  organ  which  in  the  silk-worm 
provides  for  us  that  beautiful  substance  from  which  the 
animal  takes  its  name.  There  are  always  tvoo  of  these 
vessels,  which  are  long  floating  tubes,  growing  slender 
towards  the  head  of  the  insect,  where  they  unite  to  form 
the  spinneret  {fusulus)  before  described*^,  which  renders 
the  silk.  1 heir  lower  extremity  also  is  commonly  more 
slender  than  the  middle,  and  is  closed  at  the  end.  These 
organs  are  usually  very  much  convoluted  and  twisted‘s. 

■'  Cuv.  Anal.  Comp.  iv.  Hi;}—.  ''  VDi..  III.  p.  1^4 

'''  Malpigli.  Dc  Homhpr.  /.  \.f.  1.  Swainni.  t.  xxxiv.  /'.  .a.  [.voii- 
ncl  , t.  V.  /’.  J 
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Accorcliiw  to  Raindolu  *,  they  consist  of  two  trans- 
parent membranes,  between  which  is  found  a yellow  or 
transparent  jelly.  The  greater  the  (]uantity  ot  silk  em- 
ployed by  the  caterpillar  in  the  construction  of  its  co- 
coon, &c.,  the  longer  are  the  silk-sccretors.  Those  ol 
the  silk-worm  are  a foot  long*’,  while  those  ol  the  larva 
of  the  goat-moth  are  little  more  than  three  iiiches’^. 

Other  insects  spin  silk  with  the  poaterwr  extremity 
of  their  body.  In  the  great  water-beetle  [Hpdrophilus 
piceus)  the  anus  is  iurnished  with  two  sjiinnerets,  with 
which  it  spins  its  egg-iK)uch^;  these  are  in  connexion, 
probably,  with  the  five  long  and  large  vessels  containing 
a green  fluid,  described  by  Cuvier‘S,  which  surround  the 
base  of  each  branch  of  the  ovaries.  The  larva  of  Mijr- 
jtieleon,  which  also  spins  a cocoon  with  its  anus,  differs 
remarkably  in  this  I’espect  from  other  insects,  since  its 
reservoir  for  the  matter  of  silk  is  the  rectum ; this  is  con- 
nected with  a horny  tube,  which  the  animal  can  pro- 
trude, and  thus  agglutinate  the  silk  and  grains  of  sand 
that  compose  its  cocoon  b 

The  xveh  of  spiders  is  also  a kind  of  silk  remarkable 
for  its  lightness  and  extreme  tenuity.  It  is  spun  from 
four  anal  spinnerets,  which  never  vary  in  number : two 
longer  organs  peculiar  to  some  species  have  been  mis- 
taken for  additional  ones,  but  Treviranus  affirms  that 
they  are  merely  a kind  of  anal  feeler.  Their  structure, 
as  far  as  known,  has  been  before  described  s.  The  web 
is  secreted  in  vessels  varying  in  form.  In  some  [Cluhioun 
atrox)  they  consist  of  two  larger  and  two  smaller  ones, 

“ Anal.  (Icr  [ns.  .')9.  ''  I/)i(l.  (50.  .Malpigli.  :i0. 
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at  the  l)a.se  of  vvliicli  lie  many  stiff  more  minuted  Tfie 
four  farger  vessels  are  wide  in  the  middle,  brandling  at 
top,  and  below  terminating  in  a narrow  canal  leading  to 
the  spinnerets”.  Treviramis  thinks  the  fluid  containetl 
in  the  lower  minute  vessels  different  0-om  that  furnished 
by  the  larger  ones— but  for  what  puqiose  it  is  employed 
has  not  been  ascertained. 


ii.  Saliva-sec, -etors  {Sialislcia).  These  are  organs, 
rendering  a fluid  to  the  mouth  or  stomach,  that  are  found 
m many  insects,  especially  those  that  take  their  food  by 
suction,  as  the  Hemiptc,-a,  Lej>idopte,-a,  and  Diptera, 
thougli  they  are  not  confined  to  the  perfect  insect,  being 
also  in  some  cases  visible  in  tlie  lai-va.  .Swammerdam 
was  one  of  the  first  that  discovered  them,  and  he  suspects 
that  they  may  be  salival  vessels;  though  he,  as  well  as 
Ivamdohr,  thinks  they  are  the  same  with  the  silk  vessels 
of  the  caterpillar‘s ; an  opinion  which  Herold  has  suffi- 
ciently disproved,  by  showing  that  at  one  period  of  the 
insect’s  life  they  co-exist‘',and  Lyonnet  discovered  a very 
conspicuous  pair  in  the  caterpillar  of  the  Cossus,  co-e.x- 
istent  with  the  silk-secretors  ^ But  the  physiologist  who 
has  given  the  fullest  account  of  these  organs  is  Ramdohr  : 
—I  shall  therefore  extract  chiefly  from  him  what  I have 
further  to  communicate  with  respect  to  them. 

I'hey  are  variously  constructed  blind  vessels,  that  are 
present  in  almost  all  insects  that  take  their  food  by  suc- 
tion, but  are  mostly  wanting  in  those  that  masticate  it. 
They  have  been  found,  however,  in  C,ppto,-hynchus  La- 
path,  Hone, •ohms  Pc,  la,  and  Julus  tcresh  is.  The  most 
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usual  muuber  of  the  saliva-socretors  is  but  suiue- 

tiiiies,  as  in  the  first  of  tlic  last-iuuued  insects,  there  is 
only  oue'^ ; iu  others  {Pt'ulatoma  Baccarum)  there  are 
Z/r/vr,  the  exterior  one  consisting  of  a ))air  of  reservoirs 
connecting  with  the  gullet  by  a single  capillary  tube‘s;  in 
Pcntatoma  pnis/iia  there  appear  to  be  /(;«/'^;  m Xcjju 
cincrea,  even  six — the  exterior  double  pair  in  this  insect, 
under  a powerful  lens,  is  found  to  consist  of  spherical 
vesicles,  resembling  somewhat  a bunch  of  curnuits'’;  and 
in  Si/)j)/ti(s  arcuatus  they  are  covered  with  /o;//-  rows  of 
similar  onesb  In  the  flea  they  consist  of  two  pair  of 
spherical  reservoirs,  each  of  which  is  connected  with  a 
short  tube,  which  uniting  with  that  of  the  other  forms  a 
common  capillary  one  connecting  with  the  mouth  or 
gullet®  : these  organs  sometimes  terminate  below  in 
slender  vessels; — thus,  mXt'pa,  the  inner  pair  termi)iates 
in  a single  vessel  of  this  description'',  and  in  Tabanns  and 
1 lemcrobius  apparently  in  many'.  It  admits  of  a doubt 
however,  as  was  lately  observed,  whether  in  the  Ilemi- 
yVrvY/,  whicJi  have  usually  more  than  a y^r/d  of  these  organs, 
some  are  not  VAilmv  fuad-reservoivs  as  in  the  Diplcra. 

d'he  saliva-secretors  open  either  into  the  instninienls 
o\' suction  themselves  ('I'abanns,  Musca) ; or  into  the  en- 
trance of  thii pullet  [Pcntatoma,  &c.) ; or,  lastly,  into  that 
\\\^  stomach  {Stjrjdius,  Bombi/lius).  I'hose  wiiich  lie  at 
the  eiitraiice  of  the  stomach  consist  only  of  a blind  uni- 
form tubc^'x  but  there  is  commonly  to  be  distinguislied  in 

“ Riuiidolir  Annt.  f.  xviii./.  1.  M.  f.  5.  /•'.  ''  f/jid.  I.  s..f.  1.  >ii. 
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those  tliat  open  into  tlie  month,  a reservoir,  varvincr  in 
shape  in  different  species,  and  terminating  in  a capillary 
tube,  or  tubes,  at  one  or  both  extremities  ^ In  Bluts, 
/tao  pair  of  these  vessels  are  often  jiresent,  one  of  which 
opens  into  the  stomach  or  gullet  (Pentatoma), 

but  the  other  into  the  instruments  of  suction^.  In  the 
Diptera  they  open  into  the  stomach  when  the  insect  feeds 
oidy  uijon  the  nectar  of  flowers  {Syrphus),  and  into  the 
proboscis  when  it  feeds  upon  both  animal  and  vegetable 
juices  {Taha7ius,  Mnsca).  The  function  of  the  fluid  se- 
creted by  these  organs  is  to  moisten  or  tlilute  the  food 
before  it  is  received  by  the  instruments  of  suction  and 
passed  to  the  stomach  ^ When  a common  house-fly  ap- 
})lies  its  proboscis  to  a piece  of  sugar,  it  is  easy  to  see 
that  it  moistens  and  dissolves  it  by  some  fluid. 

iii.  Varnish -sccretor  [Colleterium).  In  butterflies, 
moths,  and  several  other  insects,  one  or  more  vessels 
called  blind  vessels  open  into  the  oviduct,  concerning 
the  use  of  which,  }fliysiologists  are  not  agreed.  In  the 
cabbage  butterfly  there  is  a pair  of  ovate  ones,  or  rather 
a bilobed  one,  each  lobe  of  which  externally  terminates 
in  long  perplexed  convolutions,  not  easily  traced,  filled 
with  a yellow  fluid,  which  Reaumur  and  I lerold  think 
is  used  for  varnishing  or  gumming  the  eggs,  so  that  they 
may  adhere  to  the  leaves  on  which  they  are  deposited: 
it  may  probably  serve  likewise  for  other  uses^*.  Another 
vessel  is  also  to  be  found  in  the  above  butterfl^^,  which 
enters  the  oviduct  above  this,  filled  with  a thick  white 
fluid,  the  function  of  which  is,  ))robably,  to  lubricate  the 

“ llamdolir  Annt.  t.  xxii.y.  1.  K,  T/.f.  C.  /,  A',  I., 
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})ass:ige^.  A similar  orjraii  is  tound  in  Phnjgiuifu  gran- 
(iis 

iv.  Jelli/secretor  [Conisterium).  This  is  a remarkable 
organ,  related  to  the  preceiling,  whicli  secretes  the  jelly 
of  Trichoptcra^  some  Diplcra^  &c.;  this  oi-gan  in  the  for- 
mer, at  least  in  Phnjganca  grandis,  is  of  an  irregular 
shape,  with  four  horns  or  processes'^. 

Poiso)i-scc?-r(or  [lotcriinn).  This  organ,  which  is  most 
conspicuous  in  the  Hipncnoptcra  Order,  has  not  received 
much  notice,  exce})t  in  the  case  of  the  I live-bee  and  the 
Sculia  : in  the  former,  it  is  an  elli]>tical  membranous 
vesicle  or  reservoir,  furnisheil  at  its  lower  extremity  with 
a tube  which  renders  to  the  sting,  and  at  the  other  by  a 
blind,  long,  filiform,  secretory,  vessel,  which  according  to 
Swammerdam  divides  into  tvio  terminal  blind  branches'*, 
though  Reaumur  could  detect  but  onc^\  in  this  vessel  the 
poison  is  secreted  and  stored  up.  In  iicolia  there  are 
two  secretory  vessels,  which  entei-  the  reservoir  in  the 
middle  on  each  side  In  the  Scorpion^  ^^■c  learn  from 
Marcel  de  Sen  es  that  the  poison-sccretor  is  clothed  ex- 
ternally with  a horny  thickish  membrane,  containing 
two  yellowish  glands,  composed  of  an  infinity  of  spheri- 
cal glandules,  terminating  in  a canal,  enlarged  towards 
its  base  so  as  to  form  a reservoir,  and  leading  to  the  ex- 
tremity oi  the  sting*^.  Connected  by  a slendei’  tube  with 
each  mandible  in  spiders  is  a vessel  with  spiral  folds, 
which  seems  lu-operly  to  belong  to  i/iis  head — though 
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lieviniiius  calls  it  a .Srt//zY/-vessel  ^ — .since  in  the  JSIys^cile 
aviciilaria  and  other  spiders,  the  elT’ect  ol’  the  bite  is  said 
to  be  so  venomous  as  to  occasion  considerable  inflamma- 
tion, and  sometimes  death 

V.  Scent-secretors  {Osmatcria).  Amongst  other  means 
with  which  insects  are  gifted  for  the  annoyance  of  their 
foes  and  pursuers,  are  the  jiowerlul  scents  which  many  ol’ 
tliem  emit  when  alarmed  and  in  danger.  Concermmj’ 
the  internal  organs  by  which  these  effluvia  are  secreted 
we  possess  but  little  information,  but  more  notice  has 
been  taken  of  the  external  ones  by  which  they  are  emit- 
ted. W'^e  may  conclude  in  general,  that  the  secretory 
oigans  are  membranous  sacs  or  vesicles,  perhaps  termi- 
nating in  longer  or  shorter  blind  filiform  vessels,  some- 
times secreting  a fetid  fluid,  and  at  others  a fetid  gaseous 
effluvium.  1 \\q. lultdce,  at  least/w/ws  Porcellio^ , cover 

themselves,  when  alarmed,  with  a Jluid  of  this  kind,  or  emit 
one,  for  this  facidty  is  not  pecnliartothe  species  noticed  by 
Savi.  I observed  early  in  the  year,  when  I handled  lulus 
tenestiis^  that  it  was  covered  with  a slimy  secretion,  of  a 
{lowerful  scent,  which  stained  my  fingers  of  an  orano-e 
colour.  The  spiraculifbrm  pores  that  mark  the  sides  of 
the  animal  are  the  outlets  by  which  this  fluid  is  emitted, 
and  not  spiracles  as  has  been  supposed : each  of  these 
orifices,  as  we  learn  from  Sa\  i,  terminates  internally  in 
a black  vesicle,  which  is  the  reservoir  of  the  fluid ‘k  The 
most  lemarkable  insect  lor  its  jiowers  of  annoi’ance  in 
this  vvay,  is  (me  on  (hat  account  called  the  hantbardier 
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^Ihachinus  crepita>is),  ul«icl>  am  lire  mm.eroi.s  volleys 
ol  stinking  va})our  at  its  assailants  before  its  ammuni- 
tion is  exhausted \ M.  Dufour  has  given  a very  parti- 
cular account  of  the  organ  that  secretes  this  vapour;  it 
consists  of  a double  apparatus,  one  on  each  side,  in  the 
cavity  of  the  abdomen,  both  formed  of  two  distinct  ves- 
sels. The  /irsf,  which  is  the  innermost,  jn-esents  itself 
under  two  dliferent  aspects,  according  as  it  is  contracted 
or  dilated  : in  the  former  case  it  is  a whitish,  irregularly 
rounded,  soft  body,  apparently  glandular,  placed  under 
the  last  abdominal  segments  ; communicating  at  one  end 
with  the  reservoir,  and  terminating  constantly  at  the 
other  in  a very  long  and  slender  filament : in  the  second 
case,  or  when  it  is  dilated,  it  resembles  an  oblong,  mem- 
branous, diaphanous  sac,  filled  with  air.  then  occupying 
the  whole  length  ol  the  abdomen,  and  aj^ieaiing  fiee 
except  where  it  communicates  with  tlie  reservoir.  i he 
second  vessel  or  reservoir  is  a small,  spherical,  brown  or 
reddish  body,  constant  in  its  form,  internally  hollow, 
placed  under  the  last  dorsal  segment,  precisely  above  the 
rectum,  and  f)pening  by  a small  pore  into  the  amis'^  . so 
that  the  tail  ol’  this  little  beetle  may  be  regarded  as  a 
batterv  momiterl  with  twi)  jiieces  ol  cannon,  uhith  oni 
alert  bombardier  lircs  alternately  vi  ithout  intei mission 
till  all  his  ammunition  is  expended.  1 he  i arnhi  L.  in 
general  have  a jiair  ol  lliesc  anal  scent-si'cretoi s,  which 
discharge  an  acrid  and  caustic  fluid,  and  sometimes  a vo- 
latile  one'.  'I'he  external  organ  of  the  scent-secrotors  m 
injiimis  consists  of  two  minine  hairy  cylindrical  retractile 
tubes,  of  a red  colour'".  N’umerous  insecLs  c;l  other  tiibes 

- Voi,.  II.  -).  2A(\.  y.  Diet,  d'llut.  Xut.  iv.  .'tOh,  Jbid.  iv. 

‘ tin,'.  V.  " J)f  tJifr  Iv.  .'1.')^'.  I.  xiii  /•  fl- 


'.I'M..  I\ 


K 


i;U) 


INTKrmAI.  ANATOMY  OF  INSF.CTS. 


tl>eir  am„,  u,ul  Iron,  various 
li«  parts  „(  tl,e  body,  orwltich  liuving  Irefore  given  j„„ 
a very  (nil  accounts  I shall  proceed  to  the  conshleraLn 
ol  he  secret, ous  then, selves:  but  first  I must  observe, 
that  „.a„y  cases,  as  i„  so„,e  of  the  cottony  and  pow- 
.lery  r/p  ,„te,  iltc.,  the  substance  secreted  an. 

pear.,  to  be  a transpiration  througl,  the  pores  of  the  body, 
a kuul  o excretion  fro,,,  the  superabun.lauce  of  its  fluitl 
con  euts  . In  many,  however,  this  secretion  transpires 
•l■•■o,.gh  appropriate  orifices  : tints  in  ofp/,/s  jLis, 
w "Ch  prothtces  those  curious  galls  re.se„,bli„g  the  cone 
ol  a fir  , the  flocoous  of  seetniug  cotton  that  cover  it  pro- 
ceed from  little  oval  concavities  on  its  back,  four  of  which 
ate  arrange,!  ,n  a transverse  line  on  each  dorsal  segment 

,e  a ),  omen  : these  concavities  have  minute  tubercles 
p.obably  te^unnatmg  in  a pore-'.  1„ 
cottony  .'locooiis  are  almost  an  inch  long-e. 

The  sa,r/io»s  of  insecis  may  be  coiisidereil  under  the 
.,1  owing  hea,ls-.V/«.,.  or  G,„„,  Jelt.j, 

(Ms,  MM,  Unnc;,,  Poiso„s,n,\AcUs,  O.hrous 
jiulds  mvX  1 a pours ; aiul  Luminous  matter. 

I.  Slit.  'I'his  valuable  product  of  insects,  w hile  in  the 
si  k-secretor,  assumes  in  the  Li-puloplcm  the  appea.„t,ce 
ol  a v.scd  gum,  bt,t  the  moment  it  is  exposed  to  the  air 
It  hardens  into  a silken  thread.  It  is  remarkable  for  the 
loilow,ng,p,alities:-it  dries  the  instant  it  comes  in  con- 
tact with  the  air;  it  is  then  imsoluble  not  only  in  water 
hul  in  the  most  active  solvents,  ami  even  heal  has  no  eb 

_•  V„,.ll.|..iii  III.,..  Its-.  ■■  Or  fleer  iii.t,. 
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lt!Cl  upon  it  to  melt  or  soften  it:  iiulced,  without  these 
qualities  it  would  he  of  no  use  to  us\  As  soon  as  it 
leaves  the  spinneret  it  becomes  the  thread  we  call  silk, 
which  bcin<r  drawn  through  hvo  orifices  is  necessarily 
through  its  whole  length.  This  thread  varies  consi- 
derably in  colour  and  texture,  as  has  been  before  stated*’, 
and  sometimes  resembles  cotton  or  wool  rather  than  silk. 
In  spiders  it  is  of  a much  softer  and  more  tender  texture 
than  that  of  other  spinning  insects ; and  Mr.  Murray 
seems  to  have  proved  that  it  is  imbued,  iit  the  case  ol 
the  gossamer,  with  negative  electricity:  in  the  scricteriuni 
the  fluid  that  produces  it  is  sometimes  white  or  grey, 
and  at  others  yellow‘d.  A remarkable  gnat  [Ceroidatus 
tipuloides),  living  on  an  agaric,  carpets  its  station  of 
repose  and  its  paths  with  something  between  silk  and 
varnish,  which  it  spins,  not  in  a ihread,  but  in  a broad 
riband'*. 

ii.  Salh'u.  Many  insects  have  the  power  of  dischai'g- 
ing  from  their  mouth  a fluid  which  seems  in  some  degree 
analogous  to  the  salwa  of  larger  animals.  Thus  many, 
as  Lepidoptera,  Hemqdcra,  Diptera^  &c.,  can  dilute 
their  food,  and  render  it  fitter  for  deglutition.  I have 
seen  a common  fly  when  not  employed  in  eating,  emit  a 
globule  of  fluitl  as  big  as  a grain  of  mustard-seed  from 
its  proboscis,  and  retract  it  again.  On  a former  occa- 
sion I observed  to  you  that  many  predaceous,  carnivorous, 

“ K.  Bict.  ePHisf.  Xai.  vi.  .%5.  Voi..  III.  p.  2:21  — . 
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iiiul  some  herbivorous  beetles,  when  alarmed  emit  a drop 
of  coloured  acrid  fluid  from  the  mouth  ^ That  this  is  not 
secreted  in  any  of  the  ordinary  salival  vessels  is  evident 
from  Ramdohr’s  dissections  of  those  beetles who,  had 
there  been  such  an  organ,  would  doubtless  have  disco- 
vered it : but  as  the  stomach  of  all  of  them  is  distinguished 
by  those  minute  cceca  or  blind-vessels,  which  he  denomi- 
nates shags  {zotlcn)'^,  })erhaps  these  may  be  the  secretors 
of  this  fluid,  probably  analogous  to  the  gastric  juice in 
which  case  its  primary  office  would  be  the  digesfioJi  of 
the  food.  We  are  not  however  warranted  in  consider- 
ing ezkvj/  fluid  effiised  from  the  mouth  as  saliva.  The 
glutinous  material  with  which  wasps  cement  the  woody 
fibres  for  their  )>aper  edifices';  that  with  which  some 
sand-wasps  moisten  the  sand  which  they  scrape  awav, 
of  wdiich  they  form  the  singular  tubes  that  lead  to  their 
nests*';  and  that  with  which  the  aphidivorous  larvie  fix 
tiiemselves  previously  to  their  becoming  pupieS, — may  be 
a secretion  distinct  from  saliva;  jiossiblv  inteianediate  be- 
tween it  and  gum  or  the  matter  of  silk,  and  secreted  bv 
jieculiar  organs.  In  the  wasj),  however,  Ranulohr  dis- 
covered notiling  of  the  kind*';  and  in  Syrp/ius,  as  before 
observed,  the  saliva-secretors  are  very  peculiar  in  their 
structure,  as  if  apiiropriated  to  the  secretion  of  a peculiar 
fluid'.  Something  similar  has  been  observed  bv  Reau- 


“ Voi..  il.  |).  :2!7 — • • ''  Raindolir  .lunf.  (.  ii.  — vi. 

Ihid,  'JO.  Sec  aliovP,  p.  101.  As  some  ot  the  Si'iltstcria  render 
to  tile  (see  aliove,  p.  1 fliere  seems  no  small  uffiniti’  he- 
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null-  with  regaril  to  ihc  larva  of  Crioaris  merdigcra, 
uhicli  forms  its  cocoon  with  a kind  ol  iioth  jnoduccd 
from  the  mouths 

iii.  J'aniis/i  or  (him.  The  eggs  of  variou.s  iirsects,  when 
tliey  leave  the  oviduct,  are  covered  with  a kiiul  ot  var- 
nish or  gum  by  which  they  adhere  to  the  substances 
that  the  young  larva’  are  to  I’eed  upon,  or  are  placed  in  a 
proper  position  for  their  hatching  in  an  appropiiate  sta- 
tion. Several  instances  oi  this  have  been  alieady  men- 
tioned'’; I shall  therefore  not  enlarge  further  upon  the 
subject.  With  regard  to  the  secretion  itself,  little  has 
been  recorded  except  its  cnloitr,  which  has  been  before 
noticed.  Some  Lcpidoptera  also,  as  we  learn  fiom 
Reaumur  and  Bonnet  S use  a varnish  in  the  construction 
of  their  cocoons. 

iv.  Jelly  or  Gluten.  This  secretion  is  particularly  con- 
spicuous in  the  'l  eiehopiterci  and  some  Uipte)  u,  sei\ing 
as  a bed  or  nidus  tor  those  eggs  that  are  committed  to 
the  water, — upon  which  I have  nothing  to  add  to  what 
has  been  before  said‘'.  Lnder  this  head  also  may  be 
noticed  the  fluid,  secreted  in  peculiar  vesicles,  that  lubri- 
cates the  oviduct  and  the  jiassages  of  the  sexual  or- 
gans^. 

V.  Oils.  Oily  substances  are  sometimes  produced  by 
insects.  The  common  oil-beetle  {Meloe  Prosenraberus) 
when  touched  sends  forth  a drop  of  this  kind  of  fluid,  of 
an  orange  colour,  from  each  joint  of  its  legs  ' : something 
similar  I hav'e  observed  in  Ooccincllci  bipunctalu  : Ray 

■*  Rciimii.  iii.  '231).  ’’  ^ ‘u,.  111.  p.  7^  . 
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luentioiis  a locust  taken  in  Spain  which  emits  a yellow 
oleaginous  fluid  from  between  the  claws  of  its  fore  legs^*- 
but  the  precise  nature  of  these  substances  has  not  been 

ascertained,  nor  whether  they  are  secreted  by  peculiar 
organs. 

VI.  Milk.  A milky  fluid  is  produced  by  the  larva  of 
Chrysomela  Populi.  Willughby  observed  a similar  effu- 
sion from  pores  in  the  upper  surface  of  the  body  of  Aci- 

hus  cmereus;  and  other  insects  emit  it  from  other  parts 
of  their  body  ‘ 

\\\.  Honey.  It  is  certain  that  honey  is  not  an  animal 
secretion  ; yet  the  saccharine  matter  collected  from  the 
nectaries  of  flowers,  from  which  it  is  derived,  seems  to 
undergo  some  alteration  in  the  stomach  ; for  the  consist- 
ence of  honey  is  greater  than  that  of  any  vegetable  nec- 
tar, and  its  taste  does  not  vary  greatly,  while  that  of  the 
nectar  in  different  plants  is  probably  not  the  same. 
Reaumur  also  has  observed,  that  each  honey-cell  in  a 
bee-hive  is  always  covered  by  a cream-like  layer  of  a 
thicker  consistence  than  the  rest,  which  apparently  serves 
to  prevent  the  more  liquid  honey,  which  from  time  to 
time  IS  introduced  under  it,  from  running  out<=.  Now 
if  honey  were  the  unaltered  nectar  of  jilants,  it  is  difficult 
to  conceive  how  this  cream  could  be  collected  in  proper 
proportions.  The  last-mentioned  naturalist  likewise  as- 
certained, that  if  bees,  in  a season  in  which  the  fields  af- 
ford a scarcity  of  food,  be  supplied  with  sugar.,  they  will 
from  this  substance  fill  their  cells  with  honey  which  dif- 
feis  in  no  res])ect  from  the  common  sort,  except  that  its 
flavour  IS  a little  lieightenedd  :-_a  similar  argument  may 

hi  ^ 
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l)c  (kcluced  from  the  circumstance  of  tlie  bees  imbibing 
the  juices  of /iv^Vs  of  various  kinds  as  they  are  well  known 
to  do^.  It  seems  therefore  evident  that  the  honey  col- 
lected bv  bees  underjjoes  some  modification  in  their  ho- 
ney-stomach  bei'ore  it  is  regurgitated  into  the  cells,  and 
therefore  may  be  regarded  in  some  degree  as  a peculiai 
secretion. 

Huber  says  that  he  has  ascertaineil  by  a great  num- 
ber of  observations  that  electricity  is  singularly  favour- 
able to  the  secretion  of  the  substance  of  which  honey  is 
formed  bv  fiowers ; the  bees  never  collect  it  in  itreater 
abundance,  nor  is  the  formation  of  wax  ever  more  active, 
than  when  the  wind  is  in  the  south,  the  air  humid  and 
warm,  and  a storm  gathering*^. 

viii.  ffax’  generally  transpires  through  the  pores  ol’ 
the  skin  of  those  insects  that  produce  it,  either  partially 
or  generally,  and  it  is  secreted  from  honey  or  othei*  sac- 
charine substances  taken  into  the  stomach.  In  the  hive- 
bee.  as  has  been  before  stated,  it  is  produced  partially'^, 
but  in  manv  other  insects  it  is  a {general  transudation  of 
the  body.  This  is  particularly  the  case  with  a large 
number  of  the  Homopterous  Hemiptera ; and  those  flo- 
coons  that  look  like  cotton,  and  cover  the  botl}’  of  seve- 
ral Chermes  and  Aphides,  if  closely  examined  will  be 
found  of  the  nature  of  ’wax ; this  I have  particularly  no- 
ticed with  respect  to  Chernies  Fagi,  in  which  the  cotton- 
like flocoons  are  often  so  long  as  to  cause  the  insect  to 
look  like  a feather,  and  a leaf  covered  by  them  exhibits  a 
very  singular  appearance, as  il  clothed  with  the  fine  down 
of  a swan**.  Probably  the  white  powder  or  threads  that 

\ OL.  I.  p.  1!)4.  II.  ]p.t.  J’JncycIo/).  lirilan.  viii.  '..Jda. 

from  Jour,  dc  '•  v'yi..  )|.  p,  ]Jh. 
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appear  to  transpire  through  tlie  skin  of  many  other  in- 
sects is  of  a waxy  nature.  In  the  larva  oi’  a beetle  de- 
scribed by  Reaumur,  the  Hocoons  are  so  arranged  as  to 
give  the  animal  some  resemblance  to  a hedgelsog,  and 
when  rubbed  off  they  are  reproduced  in  twelve  hours’. 
Gyllenlial,  sjieaking  ot'Pe^//s  Umbata,  observes,  that  wlien 
alive  it  is  covered  with  a white  powder  resembling  mould, 

vyhich  il  rubbed  off  returns  again  as  long  as  the  animal 
lives'^. 

It  will  not  be  improper  to  include  umler  this  head 
what  further  account  I have  to  give  of  Lac,  which  though 
legarded  as  a resin,  since  Cocci  sometimes  certainlv  pro- 
duce ’wax'^,  jn-obably  has  some  analogy  with  the  latter 
substance.  When  the  females  of  this  Coccus  {C.  Lacca) 
have  fixed  themselves  to  a part  of  the  branch  of  the 
trees  oii  which  they  feed  {Ficus  religiosa  and  indica, 
Butea  frondosa,  and  llhnmnus  Jujnha%  a pellucid  and 
glutinous  substance  begins  to  exude  from  the  margins 
ot  the  body,  and  in  the  end  covers  the  whole  insect  with 
a cell  ot  this  substance,  which  when  hardened  by  cxjio- 
sure  to  the  air  becomes  lac.  So  numerous  are  these  in- 
sects, and  so  closely  crowded  together,  that  they  often 
entirely  cover  a branch  ; anti  the  groups  take  dillerent 
shapes,  as  squares,  hexagons,  &c.,  according  to  the 
space  left  round  the  insect  which  first  began  to  Ibrm  its 
cell.  Under  these  cells  the  females  deposit  their  eggs, 
which  after  a certain  period  are  hatched,  and  the  young 
ones  eat  their  way  out.  riiough  indisputably  an  animal 
secretion,  many  of  the  properties  of  lac  are  not  verv 
different  Irom  those  of  the  juices  of  the  trees  on  which 
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the  animal  loeils,  and  wliich  tliorcfore  would  seem  to  un- 
deriro  but  little  alteration. 

o 

\\  ax  seems  also  to  form  a constituent  part  of  some 
insects  which  are  not  found  to  secrete  it.  'The  yellow 
substance  de[)osited  in  vessel>  containing  .spidrrs  in  al- 
cohol is  said  to  be  a true  and  may  be  obtained  from 
these  animals  by  gently  heating  them^. 

ix.  Poisons  and  Acids.  The  bife  as  well  as  the  sting 
of  many  insects  is  followeil  by  inflamed  tumours,  so  that 
the  sialistcria  of  some  bugs,  Diptera,  Aptera,  and  spiders, 
may  be  regarded  as  producing  a poisonous  fluid  ; but  we 
know  nothing  of  the  real  nature  of  it,  nor  of  that  of  other 
venomous  insects,  except  the  ar?//— whose  celebrated  acid 
may  be  considered  under  the  present  head, — the  bee,  the 
iscasp,  and  the  scorpion. 

Contrary  to  the  once  received  doctrine  that  no  acid 
was  to  be  found  in  any  animal,  except  as  the  effect  of 
disease  in  the  alimentary  canal,  many  insects  secrete  pe- 
culiar and  jjowerful  ones.  I have  on  a former  occasion 
related  an  instance  in  which  an  acid  of  this  description, 
secreted  in  its  sialistcria,  is  employed  by  a moth  to  soften 
its  cocoon  ; and  Lister  mentions  a species  of  Tidm  which 
])rodueed  one  resembling  that  of  ants*^;  but  this  last  is 
the  most  powerful  ol‘  all.  The  fact  that  blue  flowers 
when  thrown  into  an  ant-hill  become  tinged  with  red  has 
been  long  known  ; but  Mr.  Fisher  of  Sheffield,  about 
1670,  seems  to  have  been  the  first  who  ascertained  that 
this  effect  is  caused  by  an  acid  with  which  ants  abouiid, 
and  which  may  be  obtained  iVom  them  by  distillation  or 
intusion  in  water*'.  Margraff  aiul  other  chemists  coii- 
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firmed  this  discovery  and  concluding  that  this  acid  was 
of  a peculiar  kind,  they  gave  it  the  name  of  the  Formic 
acid.  This  name,  however,  is  now  exploded ; the  subse- 
(luent  experiments  of  Deyeux,  Fourcroy  and  Vauquelin 
having  ascertained  that  the  acid  of  ants  is  not  of  a di- 
stinct kind,  but  a mixture  of  the  Acetic  and  Malic^. 
These  acids  are  in  such  considerable  quantities,  and  so 
concentrated  in  these  animals,  that,  when  a number  of 
Formica  rufa  are  bruised  in  a mortar,  the  vapour  is  so 
sharp  that  it  is  scarcely  possible  to  endure  it  at  a short  di- 
stance. It  also  transpires  from  them,  for  they  leave  traces 
of  it  on  the  bodies  which  they  traverse : and  hence,  ac- 
cording to  the  experiments  ol  Mr.  Coleridge,  the  vulgar 
notion  that  ants  cannot  pass  over  a line  of  chalk  is  cor- 
rect ; the  effervescence  produced  by  the  contact  of  the 
acid  and  alkaline  being  so  considerable,  as  in  some  de- 
gree to  burn  their  legs*^.  The  circumstance  of  much  of 
the  food  of  ants  being  of  a saccharine  nature  may  ac- 
count for  this  copious  secretion  ol  acid,  the  use  of  which 
is  probably  to  defend  themselves  and  their  habitations 
from  the  attack  and  intrusion  of  their  enemies : if  a frocr 

O 

be  put  into  a nest  F^ormica  ri^'aihai  has  been  deranged, 
it  will  be  suffocated  in  five  minutes That  which  they 
ejacidate  from  their  anm  when  attacked,  as  formerly 
stated  % must  be  secreted  in  an  ioterium ; but  their  very 
blood  seems  of  an  acid  nature.  It  is  very  probable,  as 
Dr.  Thomson  has  observed  f,  that  acids  may  be  ob- 
tained from  many  other  insects,  and  that  they  are  various 
modifications  of  the  acetic. 

■'  Amorciix  Im.  Vcnim.  236 — , •’  N.  Did.  d'  Hist.  Nat.  xii.  !)4. 
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From  the  circuni.'jtaiice  that  water  is  absorbed  l)y 
^■n’ds/y  moths,  tliat  crystals  ol"  a salt  are  occasionally 
found  adhering  to  them,  that  they  change  blue  litmus 
paper  red, — it  has  been  inferred  that  their  supposed  o/l/- 
?iess  is  in  fact  an  acid  or  acid  salt,  having  ihe  property  of 
attracting  moisture  from  the  air,  the  infected  moths  be- 
ing in  Ihct  not  greasy,  but  xvci ; hence  the  application  of 
chalk  and  clay,  usually  recommended  in  this  case,  can 
have  only  a temporary  and  superficial  effect.  The  only 
effectual  remedy,  is  steeping  the  body  in  sjnrits  of  wine 
till  all  the  acid  is  extracted  ^ This  acid  is  probably  the 
same  as  Cha ussier  obtained  from  silk-worms,  since  called 
Bombic  Acid^. 

The  poison  of  bees  and  ’wasps,  as  to  its  chemical  qua- 
lities, is  a transparent  fluid,  at  first  sweet  to  the  taste, 
but  immediately  afterwards  hot  and  acrid  like  the  milky 
juice  of  the  spurge'^ ; soluble  in  watei-,  but  not  in  alcohol; 
and  separable  from  the  former  in  the  state  of  white  pow- 
der, when  the  latter  is  added  giving  a slight  red  tinge  to 
paper  stahied  with  vegetable  blue,  and  when  dry^’and 
ichewed  appearing  tenacious,  gummy  and  elastic.  This 
ilast  property,  as  well  as  solubility  in  water  and  not  in 
alcohol,  is  common  also  to  the  poison  of  the  vi2)er,  which 
Ihowever  differs  in  being  tasteless,  and  not  affheting  ve- 
getable blues.  From  hence  Fontana  concludes  that  this 
fluid  is  united  with  an  acid,  but  in  a very  small  propor- 
tion, and  not  with  an  alkali^  The  venom  of  bees  is 
extremely  active ; a grain  in  weight,  it  is  conjectured, 
-'vould  kill  a pigeon  in  a few  seconds'.  It  is  remarkable, 

' ttennar  Mag.  der  Enl.  41.’)— . 
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liowever,  that  w liilc  in  some  constitutions  the  stinij  of  a 
single  bee  or  wasj)  is  sufficient  sometimes  to  induce 
alarming  symptoms,  in  others  numerous  punctures  will 
produce  little  or  no  jKiin  or  inflammation.  That  this 
fluid,  and  not  the  pimcture  ol’the  sting,  is  the  sole  cause 
of  the  inflammation  tluit  usually  follows  the  wound  in- 
flicted by  one  of  these  animals,  is  proved  bv  the  facts, 
that  if  it  be  introduced  into  one  made  by  a needle,  the 
same  efl’ect  ensues,  and  that  when  the  whole  contents  of 
the  poison-bag  have  been  exhausted  by  the  insect’s  sting- 
ing three  or  four  times  in  succession,  its  weapon  then 
becomes  harmless^. 

The  venom  of  scorpions,  though  much  more  potent, 
probably  resembles  that  of  bees,  &c.,  in  many  of  its  che- 
mical qualities : it  issues  from  two  pores  in  the  sting  be- 
fore described^,  where,  when  the  animal  is  irritated,  it 
accumulates  under  tlie  form  of  two  little  drops  of  a 
whitish  colour;  spread  upon  ])a]ier  this  fluid  produces  a 
spot  like  what  would  be  caused  b}'  oil  or  grease,  and  this 
])art  of  the  paper  becomes  by  desiccation  firmer  and 
transparent'^. 

X.  Odorous Jiuids  i\m\  Fetpours'^.  The  ])owerful  scents 
which  different  insects  emit  are  extremely  numerous, 
much  more  so  indeed  than  the  generality  of  Entomolo- 
gists have  been  aware,  for  there  is  scarcely  a scent  odious 
or  agreeable  that  may  not  be  met  with  in  the  insect 
world.  This  you  will  be  convinced  of,  by  following  a 
practice  which  I Avould  recommend  to  you  -thatofsmell- 

^ Reauni.  nhisupr.  ''  Voi..  I.  p.  1:^4.  111.  p.  717 — • 
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inir  the  insects  yon  tnke.  Some  of  tlicse  scents  are  pe- 
culiar to  particular  parts  or  organs,  and  some  are  ex- 
haled crenerallv  bv  the  whole  bodv;  some  are  emitted 
bva  fluid  secretion,  and  others  are  gaseous  effluvia.  On 
a rormer  occasion  1 gave  you  ;i  rather  full  account  of 
these  scents  and  their  organs^  : I sludl  relate  here  only 
what  I there  omitted.  'Fo  begin  with.  .srmV  odours.  Many 
beetles  emit  an  agreeable  scent.  The  rose-scented  Ca- 
pricorn  or  musk- beetle  mnsc/iahtm)  has  long 

been  noted  for  the  delicious  scent  of  roses  which  it  ex- 
hales; this  is  so  powerful  as  to  fill  a whole  apartment, 
and  the  insect  retains  it  long  after  its  death.  Captain 
Hancock  also  informed  me  that  another  species  of  the 
same  genus,  Callichroma  scficcnm,  has  in  a high  degree 
a scent  resembling  that  of  the  cedar’’  on  which  they  feed. 
Though  most  of  the  microitterous  tribes  [Staphylinus  L.) 
have  fetid  smell,  yet  there  are  some  exceptions  to  this 
amongst  tliem.  One  species  (>S'.  siurecolois  K.  M.S.)  re- 
lated to  S.  Diicans  Grav.,  which  I once  took,  smelt  pre- 
cisely like  a fine  high-scented  ripe  pear;  another,  Oxij- 
tclns  7)wrsifcnis^  like  the  water-lily;  a third,  ().  nigos7/s, 
like  water-cresses;  and  lastly,  a fourth  like 

saftion^:  Trichius  Eyonita,  one  of  the  Lamellicorns,  is 
stated  to  liave  the  scent  of  Russia  leather  ; (ieotrupes  t>cr- 
Jiahs,  in  spite  of  its  stercorarious  food,  of  lavender-wa- 
ter'*.  Mr.  Shc})})ard  has  observed  that  Djitiscus  margi- 
nalis  when  receiilly  taktai  sii'.ells  not  unlike  iicpioricc  : 
Honnet  mentions  a caterpillar  that  had  tl\e  scent  of  new 

^ or.  1 1.  [). 'J4 1 — . III.  p.  148 — . 

‘ ltra/.i!;;ui  wood  -u  culled,  liiit  flitlerir;;  from  ti  e coionioa  cedar. 

Dofliardiiif^  /«■■((■.'.  (\iltojt7 . Drinif. 

‘ Sinriii  h'u.  1.  -.'7, 
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hay.  A little  gall-fly  {Cijnips  Qiiercua  Ramuli  L.)  has 
the  remarkable  odour  of  Fraxinella  : the  larva  of  another 
species  of  this  genus  (C.  Rosa)  has  an  odour  which 
seemed  to  Reaumur  as  attractive  to  cats  as  that  of  Ne- 
peta  cataria  or  Tmcrium  Marum^-.  some. Phalangia  smell 
like  walnut  leaves^’ ; and  the  various  species  of  the  ge- 
nus Prosopis  [Melitta  * h.  k.)  have  a very  agreeable  scent 
of  Dracoccphalum  muldavicum^\ 

We  next  come  to  fetid  odours.  These  in  numerous 
cases  are  known  to  be  secreted  and  emitted  by  appro- 
priate vessels  and  organs ; they  are  often  exhaled  from  a 
fluid  secretion,  of  which,  in  the  letter  lately  referred  to, 
I gave  you  almost  all  the  known  instances.  Savi,  in  his 
history  of  Iidns  feetidissmus,  informs  us  that  it  emits  a 
yellow  fetid  fluid  from  its  supposed  spiracles,  which  if  ap- 
plied in  sufficient  cjuantity  imparts  a red  colour  to  the 
skin,  to  be  removed  neither  by  friction  nor  washing,  but 
only  disappearing  by  time ; when  removed  from  the  black 
vesicles  in  which  it  is  stored,  it  shoots  into  very  trans- 
parent octoedral  crystals'. 

I have  before  mentioned  the  coloured  fluid  wdiich  some 
insects  emit  when  they  are  disclosed  from  the  pupa, 
and  that  it  probably  exhales  some  powerful  odour  which 
attracts  the  males-'. 

The  great  Hijdrophilus,  in  its  larva  state,  when  first 
taken  into  the  hand  remains  without  motion ; in  a mi- 
nute afterwards  it  renders  itself  so  flaccid  as  to  appear 
like  a cast  skin.  Taken  by  the  tail  it  contracts  itself 
considerably,  it  then  agitates  itself  briskly,  and  ejaeulates 
with  a slight  noise  a fetid  and  blackish  fluid'. 

a Rcaiim.  iii.  4!)4.  -Rom.  dp.  Angl.  i.  l.'tf!. 

'■  O.s.seiToz.  sn/to  Iidii.':,  itfc.  14.  Voi . III.  |).  290. 
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III  Other  cases  these  odours  are  produced  by 
vapours.  That  of  the  Bombardiers  {Brachmu.^  is  the 
most  celebrated  and  remarkable.  It  is  whitish,  of  a 
powerful  and  stimulating  odour,  very  like  that  exhaled 
by  nitrous  acid.^  It  is  caustic,  producing  upon  the  skin 
the  sensation  ol  burning,  and  forming  instantly  upon  it 
red  spots  which  soon  turn  brown,  and  which,  in  spite  of 
frequent  lotions,  remain  several  days.  It  turns  blue  pa- 
per red».  That  amiable,  intelligent,  and  unfortunate 
traveller  Mr.  Ritchie,— whose  premature  death  when  at- 
tempting to  penetrate  to  the  interior  of  Africa  all  lovers 
of  Natural  History  so  deeply  lamented,  and  whose  ardour 
in  the  pursuit  of  that  science  I had  an  opportunity  of 
witnessing,  when,  in  company  with  him,  Messrs.  Savigny, 
Du  Fresne,  and  W.  S.  MacLeay  in  1817,  I visited  the 
forest  of  Fontainebleau, -i.i  a letter  to  the  last-mentioned 
gentleman'’,  relates  that  his  companion  M.  Dupont,  near 
Tripoli  took  a nest  consisting  of  more  than  a thousand 
of  a species  of  this  genus.  “ I am  making  a few  experi- 
ments," says  he,  » on  the  substance  wliich  they  emit 
when  they  crepitate,  but  do  not  know  whether  I can  col 
lect  enough  to  arrive  at  any  conclusion.  It  made  Du 
pout’s  fingers  entirely  black  when  he  took  them  R is 
neither  alkaline  nor  acid,  and  it  is  soluble  in  w-ater  and 
n alcohol.”  From  this  we  may  conjecture  that  it  formed 


rrys 


XI  P/insphorus.  On  this  remarkable  secretion  I have 
fully  enlarged  on  a former  occasion  % that  here  I shall 
merely  add  a few  observations  which  Mr.  Murray  obi !<,•- 


^ Ibid.  iv.  .‘108. 

'■  Dated  'I'lipoli  in  the  WeM,  .January  ill  1«1<) 
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ingly  communicated  to  me.  He  remarks  that  in  a box 
in  which  glow-worms  were  kept — five  luminous  specks 
were  fbuiid  secreted  by  the  animal,  which  seemed  to  glow 
and  were  of  a different  tinge  ol  light.  One  put  into  olive 
oil  at  eleven  p.  m.  continued  to  yield  a steady  and  unin- 
terrupted light  until  five  o’clock  the  following  morning, 
and  then  seemed,  like  the  stars,  to  be  onlv  absorbed  bv 
superior  effiilgence.  'J’he  luminous  spherical  matter  of 
the  glow-worm  is  evidently  envclojjetl  in  a sac  or  capsule 
perfectly  diaphanous,  which  when  ruptured  discloses  it 
in  a licjuid  form,  of  the  consistency  of  cream.  M.  Ma- 
caire,  he  observes,  in  the  Bibliothcque  Universelle,  draws 
the  following  conclusions  from  experiments  made  on  the 
luminous  matter  of  this  animal  ; — that  a certain  degree 
of  heat  is  necessary  to  their  voluntary  piiosphorescence 
— that  it  is  excited  by  a ilegree  of  lieat  superior  to  the 
first,  and  inevitably  destroyed  by  a higher — that  bodies 
which  coagulate  albumen  take  away  the  power — that 
phosphorescence  cannot  take  place  but  in  a gas  contain- 
ing no  oxygen — that  it  is  not  excited  by  common  elec- 
tricity, but  is  so  by  the  \’oltaic  j)ile — anti  lastly,  that 
the  matter  is  chiefly  coui]iosed  oi  albumen. 

xii.  Fat.  There,  is  one  product  ibuud  in  the  body  of  in- 
sects most  copiously  in  thcir  larva  stale,  but  more  or  less 
also  in  the  imago,  which  may  be  called  their  /«/.  In  the 
former  it  is  a manv-lohed  mass,  occunving  the  whole  of 
the  interior,  except  the  space  that  is  retpiired  lt)r  the 
imisch'S  and  the  internal  organs,  which  it  wraps  rouiul 
jind  jnotects.  It  is  contained  in  floating  membranes, 
very  numerous,  which  fill  iill  the  interstices,  and  assume 
tlie  appearance  sometimes  of  small  globules,  and  sonie- 
thnes  of  a thickish  mucilage,  which  easily  melts  and  iti- 
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flames;  in  colour  it  is  most  commonly  white,  hnt  some- 
times yellow  or  green.  It  is  imagined  to  be  a kind  of 
epiploon  or  caul,  and  is  accumulated  in  the  larxm  as  a 
store  of  nutriment  for  the  growth  and  development  of  the 
organs  of  the  perfect  insect  while  in  the  pupa  state 
The  blood  in  which  the  different  organs  float  that  is 
not  re([uired  for  their  nutriment,  is  sujuposed  to  be  ex- 
pended in  the  formation  of  this  substance.  Marcel  de 
Serres  is  of  opinion  that  it  is  secreted  from  the  chyle  by 
passing  through  the  pores  of  the  dorsal  vessel,  formerly 
called  the  heart  of  insects'’. 

Under  this  head  I may  mention  what  little  is  known  with 
regard  to  the  perspiration  of  these  animals  That  a con- 
siderable quantity  of  fluid  passes  ofl“from  them  when  in 
the  pupa  state,  is  sufficiently  proved  by  the  loss  of  weight 
which  they  undergo,  and  by  the  experiments  of  Reaumur, 
who  collected  the  fluid  in  closed  glass  tubes  ; and  that  in 
their  perfect  state  they  ai’e  constantly  passing  off’  [ler- 
spirable  matter  by  the  pores  of  their  skin  or  crust,  is  not 
only  rendered  jnobable  by  the  succulent  nature  of  their 
food  and  the  absence  of  any  in  inary  discharge,  but  is 
proved  by  what  takes  place  in  a swarm  of  bees.  These 
insects,  when  crowded  together  in  hot  weather  in  a large 
mass,  become  heated  to  such  a degree,  and  persjiire  so 
copiously,  that  those  near  the  bottom  are  quite,  drenched 
with  the  moisture  it  produces,  which  so  relaxes  their 
wings  that  thev  are  unable  to  flv‘'. 

’ Rcauin.  i.  14.3.  Lyonnet  Anat.  lOG — . N.  Did.  d'llist.  Kut. 
xvi.  '■2‘24.  Plate  XXI.  Kio.  5.  a.  *'  .Sec  above,  p.  89.  note 

*■  Sec  above,  p.  78.  Iliiber  i.  27G. 
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LETTER  XLII. 


INTERNAL  ANATOMY  AND  PHYSIOLOGY 
OF  INSECTS,  CONTINUED. 

HEPRODUCTION. 

The  reproductive  orgaiis  of  insects  in  their  general  de- 
nominations and  functions  correspond  with  those  of  the 
higher  classes  of  animals ; but  as  to  number,  projjortions, 
and  other  particular  details  of  their  structure,  they  differ 
from  them  very  considerably,  I shall  not  now,  however, 
enter  at  large  upon  this  subject,  but  confine  myself  prin- 
cipally to  the  consideration  of  those  organs  in  the  female 
which  are  appropriated  to  the  formation,  fecundation, 
maturation,  exclusion  and  deposition  of  their  eggs,  and 
other  circumstances  relating  to  that  subject.  The  or- 
gans connected  with  this  function  are  Sperm-reservoir ; 
the  Oviduct ; the  Ovaries;  and  the  Ovipositor. 

I.  I he  Sperm-reservoir  (^Spermathcca')  is  an  organ  con- 
necting the  vagina  with  the  oviduct,  which,  according  to 
Herold,  receives  the  male  sperm  as  into  a reservoir%  and 
fecundates  the  eggs  in  their  transit  through  that  passage. 
This  vessel,  which  consists  of  a double  tunic,  in  the  calv 
b»ige-butterfly  terminates  the  vagina,  and  is  connected 


- Jlcrold  Schmfttfrl.  tiih.  e\pl.  vii. 
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witli  the  oviduct  by  a lateral  utululating  tube : in  sliape 
it  is  a rather  irregular  oblong,  and  is  surmounted  by  a 
small  orbicular  vesicle,  connected  by  a short  tubular  foot- 
stalk with  the  main  reservoir^.  A similar  organ  was  dis- 
covered bv  Malpighi  in  the  imago  of  the  silk-worm,  who 
denominates  it  the  uterus;  to  which  indeed  it  seems  ana- 
logous, and  which  he  also  regards  as  a reservoir  for  the 
sperm  i'or  the  gradual  fecundation  ol  tlie  eggs*’.  But  in 
that  flv  the  organ  is  of  a )-attier  different  sha})e,  and  the 
interior  vessel  terminates  in  several  spherical  vesicles 
It  is  not  improbable  that  in  those  insects  whose  eggs  are 
gradually  laid,  this  provision  for  their  gradual  fecunda- 
tion, if  carefully  sought  for,  might  be  detected Rif- 
ferschweils  is  of  opinion,  that  in  these  cases  the  eggs 
are  fertilized  in  their  transit  through  the  oviduct  Ity 
sperm  adhering  to  the  folils  of  the  cloacee^  ; but  this 
opinion  seems  less  analogous  to  what  takes  place  in  other 
cases,  with  regard  to  the  due  preparatioji  of  the  eggs  for 
a safe  and  effectual  transit 

“ ficrolcl  Schmetierl.  1.  iv.  /’.  f.  ,r.  &c.  Plate  XXX.  Fig.  12.  d. 

*’  De  Homtiyc.  .3ti.  Ibid.  1,  xii.  f.  \-\,  and 2.  O.  M. 

0 Swammerdam,  in  dissecting  the  female  of  Oryctes  nnsicornis,  dis- 
covered a blind-vessel  opening  into  the  vagina,  and  at  the  other  or 
inner  extremity  not  terminated  by  any  secretory  tube,  containing 
a yellowish  matter,  that  seems  analogous  to  the  organ  mentioned 
in  tlie  text;  and  in  the  hive-bee  fie  found  a similar  organ  covered 
with  air-vessels,  which  he  supposes  to  be  connected  with  tlie  Colle- 
terium  (see  above,  p.  12f5.),  and  wliich  he  states  to  contain  a slimy 
matter.  Bihl.  Nat.  i.  151.  b.  t.  xxx.  /.  10.  g.  204.  b.  t.  xxix./.  3.  t. 
Perhaps  likewise  the  organ  discovered  by  M.  L.  Dufour  in  Scotia, — 
which  he  imagines  to  belong  to  the  poison-secretor,  and  which  he 
describes  as  a sac  consisting  of  a double  tunic,  the  exterior  one  mus- 
cular and  the  interior  membranous,  and  filled  with  a blueish-green 
gelatinous  matter  Dirt,  d' Hut.  Nat.  xxx.  388.) — maybe  a sper- 
•nothcra.  ' Dr  Jiuector.  GeuitaJ.  17. 

‘ f allude  to  those  organs  above  described  (p.  120,)  for  the  secre- 
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II.  The  Oviduct  {Ovidnctus)  is  the  canal,  always  se- 
parate from  the  vagina,  which  receives  the  eggs  from  the 
ovary,  transmitting  them,  often  by  a peculiar  and  com- 
plex instiument  in  which  it  terminates,  to  their  proper 
station.  This  canal  sometimes  opens  into  the  anal  pass- 
age or  cloaca,  and  at  others,  as  in  the  cabbage-butterfly  % 
is  distinct,  and  lies  between  the  sexual  organ  and  the 
the  anus.  In  the  Arachnida  there  are  /tco  oviducts’’. 

III.  The  Ovaries  (Ovaria)  in  insects  are  the  viscera 
in  which  the  eggs  are  generated  and  grow  till  they  ar- 
rive at  maturity,  when  they  pass  through  the  oviduct, 
and  are  extruded  or  deposited  in  their  apju’opriate  sta- 
tion. They  vary  considerably  in  their  structure.  In  all 
however,  excejn  the  lulidiC,  in  which  there  is  only  a 
smgle  o\iiYy'=-,  the  oviduct  at  its  upper  or  inner  extremity 
terminates  in  tvoo  branches,  usually  further  subdivided 
into  a number  of  smaller  conical  ones,  which  several  ra- 
mifications constitute  the  ovaries,  or  egg-tubes  as  they 
are  sometimes  called  : tliese  tubes  generally  consist  of  a 
single  membrane,  and  are  joined  to  the  oviduct  bv  mem- 
branous rugose  cloaca;^ : in  the  Phalaugia,  howcA  er, 
there  are  /wetunics ; the  outer  one  of  a cellular  substance, 
and  the  inner  one  consisting  of  spiral  fibres  like  trachctc 
— a kind  of  structure  which  renders  them  capable  of  great 

tion  of  matter  for  varnishing  tlie  eggs  or  lubricating  tlic  oviduct.  It 
seems  most  probable,  if  the  fecundation  of  the  eggs  takes  place  gra- 
dually, that  upon  their  passing  into  the  oviduct,  a special  reservoir 
should  he  appropriated  to  the  reception  of  the  male  sperm,  ailapted  to 
maintiining  in  due  activity  the  vivifying  principle,  or  aura  scminalis. 

’ Ilerold  Schmett.  i.  \v.f.  2.  m n. 

Treviran.  Aradniid.  dG.  /.  iv.  /.  3^.  na.  .Marcel  dc  Serres  in 
Mem.  dll  Mus.  181!).  8!). 

^ Marcel  de  Serres,  Mem.  dii  Mus.  181!).  ll.s. 

'*  Hifterschw.  Dc  Geiiilal.  lus.  1 1. 
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extension  * •*.  Ritterschweils  considers  theovaries  as  formed 
upon  hco  imniixry  types.— First, Jagelliform  ovaries,  con- 
sisting of  conical  tubes  equal  in  length,  and  inserted  at 
the  same  place  at  the  end  of  the  primary  branches  as  in 
the  Lcpidoptera,  the  Bee,  &c.  Secondly,  racemose  ovaries, 
consisting  of  short  conical  tubes,  so  proceeding  from  the 
primary  branches  as  to  render  the  ovary  racemose  or 
pinnated,  as  in  certain  Neuroptera,  Culeoptera,  and  Di- 
jHera'^ ; but  perhaps  their  structure  will  be  better  un- 
derstood if  they  are  divided  into  agglomerate  ovaries 
and  branching  ovaries  : in  the/rs/  the  egg-tubes  form 
t'ji'o  bundles,  in  which  the  branches  are  not  discernible, 
as  in  the  Ephemera,  the  chanifeleon-fiy,  and  spiders 
and  in  the  second  the  branches  are  distinct,  as  in  the 
Lcpidoptera  and  the  majority  of  insects. 

The  number  of  branches  varies  in  different  genera  and 
species.  In  Echinonujia  grossa,  alargefly,  there  are ojily  the 
txi  o primary  branches ; in  the  common  dung-beetle  (Geo- 
trnpes  sfercox  ar ins)  these  ai)pear  divided  at  their  apex  into 
fingers®:  in  Scolia,  a I lymenoptcrous  genus,  and  the 
butterfly  of  the  nettle,  there  are  three  secondary  branches 
on  each  side^ : in  many  other  Lcpidoptera  and  the  hum- 
ble-bee there  are  Jhur^ ; in  the  common  louse  there  are 
Jive^  ; in  the  rhinoceros-beetle  and  the  cockchafer,  six' ; 
in  the  wasp  seven^ eight  in  the  cockrc)ach'  ; twelve  in 


* Marcel  cle  Serres  in  Mtm.  du  Ulus.  1811).  100. 

•*  Riflerschw.  .sKyjr.  2.8 — . 1’late  XXX.  1' lo.  12.  a.  Swaiiiin. 
Bibl.  Xat.  1.  xlii./.  8.  «,/,  g,  h.  - Ibid.  i.  104.  1.  w.f.  8.  ii.  02. 
/.  xii./.  8.  Treviran.  Arachnid.  I.  \\.f.  .82,  Keauni.  iv.  ,801. 

' Posselt  Anal,  dvr  Ins.  t.  \.f.  28,  29.  ' *V.  Did.  d'llist. 

Xat.  XXX.  887 — • SwaiiMii.  nbi  siipr.  ii.  28.  /.  xxxv.y.  .1. 

« //arf.  i.  208.  ''  Pi-ATi;  XXII.  Fig.  2. 

' Swamm.  tdii  siij>r.  i.  1.81.  rjaede  .hint,  dcr  Ins.  I.  r.J.  •!. 
Swaiiiiii.  i.  208.  ‘ (iactlc  20.  I.  \.  J.  0, 
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the  Carabi  and  the  niealworni-beetle^* ; thirty  in  the 
large  green  grasshopper  {Acrida  viridissima^  ') thirly- 
t'wo  in  the  cheese-maggot-fly  and  in  the  hive-bee 
more  than  a hundred  andjifty'^. 

The  number  of  eggs  also  contained  in  the  ovaries 
vanes.  In  Echinomyia  grossa  there  is  only  one  egg  in 
each,  and  only  tico  at  once  in  the  matrix  : in  another 
fly  produced  by  the  cheese-maggot  there  ax  e four  ^ 
in  the  louse  there  are  fve ; in  the  cockchafer  six^-  in 
the  hive-bee  sixteen  or  seventeen  are  visible  at  the  same 
time*’;  and  in  the  silk-work  moth  sixty  ox  seventif.  Be- 
sides the  eggs,  the  tubes  contain  a pellucid  mucus,  and  at 
their  upper  extremity  the  eggs  are  lost  in  a granular 
mucous  mass,  in  which,  however,  they  may  still  be  dis- 
covered with  a microscope‘s.  ^Vith  ‘regard  to  the  ter- 
mination of  the  ovaries  or  egg-tubes  internally, — in  those 
that  have  agglomerated  ones  it  is  not  to  be  traced,  the 
whole  appearing  like  an  oblong  obtuse  or  acute  body  ‘ : 
but  in  the  branching  ones  it  is  more  easily  traced  ; at  first 
they  converge  in  most  cases  to  a jioint ; this  is  seen  to 
advantage  in  the  caterpillar  of  some  butterflies,  when 
near  assuming  the  pupa,  in  which  they  are  readily  dis- 
covered, and  represent  with  great  truth  mul  elegance  the 
bud  of  some  blossom'”;  but  in  time  they  diverge,  and 
sometimes  become  convoluted  " ; they  generally  termi- 
nate in  a slender  simple  filament,  but  in  the  louse  in  a 
fork®;  they  are  sometimes  extremely  long,  as  in  the 

“ Gaecle  Annt.  dev  Ins.  2b,  28.  t.  ii.  f.  lo.  '■  u,id 

' Swamm.  ii.  74.  ‘ . ^>03.  /.  .Kix./.  3. 

Reaum.  iv.  .‘WI — . f Swamm.  t.  xliii./.  19.  s Qaede  22. 

» Swamm.  Bibt.  h^al.  i.  20;5.  ' Ibid.  “ Rifterschw.  11-1. 

' Swamm.  t.  xlii.  /;  8.  Gacdc.  /.  \.f.  ;3.  cc. 

Berold.  Schmett.  1.  v.  /'.  10,  12.  " Pi.ati;  XXX  Fig  H 

" Plate  XXII./.  2.b.  
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wasp  and  Lrpidnpfera^  ; in  tlie  liivc-bee  they  appear  to 
be  sliortcr^. 

I\'.  \V  e are  next  to  consider  the  Ox'ipositor,  or  instru- 
ment by  which  numerous  insects  are  enabled  to  intro- 
duce their  eggs  into  their  appropriate  situations,  and 
where  the  new-born  larva  inav  innnediatclv  meet  with 
its  destined  food.  As  this  instrument  is  one  of  the  most 
striking  peculiarities  with  which  the  wisdom  of  the  Cre- 
ator has  gilted  these  little  animals,  and  in  many  cases  is 
extremely  curious  and  wonderful,  both  in  its  structure 
and  modes  of  operation — though  on  a former  occasion  I 
gave  yon  a brief  account  of  several  kinds  of  them  I 
shall  now  enter  more  at  large  into  the  subject,  and  de- 
scribe these  often  complex  machines,  as  they  are  exhi- 
bited in  most  of  the  different  Orders  of  insects. 

W ith  regard  to  the  Coleoptera  Order,  there  are  doubt- 
less numerous  variations  in  the  structure  of  this  organ  ; 
but  very  few  have  been  noticed,  and  those  chiefly  belong 
to  insects  whose  grubs  feed  on  timber.  In  these  it  is 
usually  reti’actile  one  part  within  another,  like  the  pieces 
of  a telescope  : in  Biiprcstis  it  consists  of  three  long 
and  sharp  lamituv,  the  two  lateral  ones  forming  a sheath  to 
:the  intermediate  one,  which  probably  conveys  the  eggs'^: 
:in  Elater  it  is  a cylindrical  organ,  terminating  in  a pair 
:ol  conical  joints,  which  seem  to  form  a forcej)s,  and  in- 
icluding  a tube  probably  conveying  the  egg  to  the  for- 
ceps, which  perhaps  introduces  it'.  The  Ovipositor  of 
Priomis  coriarius  differs  from  that  of  Callidium  viola- 
ceum,  and  many  Caj)ricorns  before  described  it  consists 
meiely  of  a long  bivalve  piece  ending  in  a kind  of  for- 

" Swamm.  i.  xix./.  4.  h.  '■  Ihid.  f.  .‘t,  ■ \^oi . I p.  1^—. 

■*  De  tJeer  iv.  I-??,  t.  \y, f,  17  c ^ 
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ceps,  and  hollowed  above  into  a channel  for  the  passage 
of  the  eggs*. 

In  the  Ortho'ptera  the  instrument  of  oviposition  is  more 
simple ; in  Locusta  Leach,  consisting  merely  of  four  ro- 
bust three-sided  pieces,  two  above  and  two  below,  the 
former  pair  at  the  end  curving  upwards  and  the  latter 
downwards^,  these  pieces  seem  calculated  when  they 
have  entered  the  earth  to  enlarge  the  burrow,  and  the 
animal  appears  able  to  separate  them  very  widely  from 
each  other The  ovipositor  of  Acrida  viridissima,  which 
like  that  of  many  Hymenopterous  insects  forms  a kind 
of  appendage  or  tail  to  the  body,  has  been  described 
both  by  De  Geer  and  Latreiile  as  consisting  of  tiioo  valves 
only'* ; but  in  reality  it  consists  oi six,  two  upper  and  four 
lower,  as  you  may  ascertain  by  means  of  a pin  or  the 
point  of  a penknife,  which  will  readily  separate  them. 
This  is  confirmed  by  a figure  of  Stoll’s  of  a species  which 
seems  to  connect  Conocephalns  Thunb.  with  Gryllus 
Latr.  In  this  the  ovipositor  is  considerably  longer  than 
the  body  of  the  animal,  and  is  composed  of  six  distinct 
pieces ; viz,  t'xo  external  ones  stouter  than  the  rest,  and 
within  these  fotir  others  finer  than  a hair  and  convolute 
at  the  apex®.  There  is  a considerable  variety  in  the 
shape  of  the  ovipositors  of  the  Acrid(C  and  the  cognate 
genera  : — thus  in  A.  viridissima  this  organ  is  straight,  in 
A.  vcrnicivora  bent  like  a sabre,  and  in  Pterophylla  citri- 
J'ulia  K.  and  some  others,  the  whole  machine  is  short 
and  boat-shaped  ; in  Scaphura  Vigorsii  K.  it  is  also  rough 
with  sharp  little  tubercles^.  I had  an  opportunity  of 

» De  Geer  v.  (i2.  t.  iii./.  12.  •>  Plate  XV.  Fig.  18. 

' .Stoll  Sautcrd.  t.  x.\ii.  h.f.  87,  &c’.  ''  De  Geer  iii.  418.  /.  xxi. 

y.  10,  11.  Latr.  (icn.  Crust,  ct  Ins.  iii.  98. 

' Stoll  uhi  siipr.  t.  xiii.  s.f.  .il. 
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observing,  %vitli  respect  to  the  first  of  these  insects,  that  in 
boring,  as  is  the  case  with  tlie  Tettigonice  and  saw-flies, 
the  motion  of  the  valves  was  alternately  backwards  and 
forwards.  It  appeared  also  to  me  that  the  two  outer 
pieces  of  each  of  the  apparent  valves  were  fixed  in  a 
irroovc  in  the  niar<j[in  of  the  intermediate  one.  I saw  this 
clearly  with  respect  to  the  dipper  pieces,  and  it  is  most 
probable  that  the  lower  are  similarly  circumstanced.  In 
the  cricket  tribe  {Grpllus  Latr.)  the  ovipositor  is  as  long 
as  the  abdomen,  very  slender,  terminating  in  a knob^. 
It  is  apparoitly  bivalve  like  that  of  Acrida,  but  I believe 
is  resolvable  into  the  same  number  of  pieces. 

In  the  Homoptcrom  Hemiptera  there  seems  to  be  more 
than  one  type  on  which  the  ovipositor  is  constructed.  In 
an  insect  very  common  with  us,  the  froth  froghopper(Cc?- 
copis  some  approach  is  made  to  the  ovipositors 

last  described,  at  least  the  number  of  pieces  is  the  same — 
for  it  has  a pair  of  external  valves  forming  a sheath,  which 
includes  three  sharp  lamiiuc  resembling  the  blades  of  a 
lancet,  the  middle  one  of  which  can  be  separated  into 
two ; this  instrument  De  Geer  had  reason  to  think  was 
scored  transversely  like  a file^.  In  the  insects  of  this  Or- 
der so  noted  for  their  song‘s  ( Tettigonia  F'.),  there  are  only 
Jive  pieces ; namely,  two  valves  forming  the  sheath,  two 
augers  or  borers,  and  an  intermediate  piece  upon  which 
they  slide,  each  being  furnished  with  an  internal  groove 
for  that  puipose,  and  the  middle  piece  with  a ridge  to 
fit ; a contrivance  of  Divine  Wisdom,  to  prevent  their 

nects  Cunocep/ialus,  Acrida,  &c.  with  Locusta  Leach,  is  also  distin- 
guished  by  antennae  at  first  filiform  and  then  setaceous. 

“ De  Cicer  iii.  t.  xxiv./.  ],  12.  Ibid.  17(i.  t.  xi./.  19. 
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dislocation  when  employed  in  boring  ; the  augers  ter- 
minate in  a knob  which  is  externally  toothed®.  This 
stiuctuie  approaches  that  of  the  tiyuienopteva^  especially 
the  saw-flies.  W ith  regard  to  the  Hctcvopicvoxis  section 
of  this  Order — as  they  usually  do  not  introduce  their  eggs 
into  any  substance,  they  have  no  call  for  any  remarkable 
ovipositor,  and  therefore  are  not  so  furnished.  A re- 
mark which  will  also  apply  to  the  Lepidoptera  Order. 

In  the  Lihelhdina  amongst  the  Neuropiera,  an  organ 
ot  this  kind  is  sometimes  discoverable.  In  Agrion,  Reau- 
mur noticed  a part  which  he  conjectured  to  be  an  ovi- 
positor ; it  consists  of  four  lamincc  or  lancets,  the  interior 
pair  slender,  the  exterior  w'ider,  and  all  externally  ser- 
rated 

The  insects  of  the  Hijxncnoptera  Order  have  long  been 
celebrated  for  the  organs  we  are  descril^ing,  vvhether 
used  as  saws,  augex's,  or  dax'ts.  I formerly  gave  you  a 
very  genex-al  account  of  the  saws, — I shall  now  give  you 
a very  interesting  one  in  detail  copied  from  an  admi- 
rable little  essay  of  Professor  Peck.  “ This  instru- 
ment,” says  he,  “ is  a very  curious  object ; and  in  order 
to  describe  it  it  will  be  proper  to  compare  it  with  the 
tenoxi-saw  used  by  cabinet-makers,  which  being  made 
of  a very  thin  plate  of  steel,  is  fitted  with  a back  to  pre- 
vent its  bending.  Ihe  back  is  a piece  of  iron,  in  which 
a narrow  and  deep  groove  is  cut  to  receive  the  plate, 
which  is  fixed  : the  saw  of  the  Texxthredo  is  also  furnished 
with  a back,  but  the  groove  is  in  the  plate,  and  receives 
a prominent  ridge  of  the  back,  which  is  not  fixed,  but 
permits  the  saw  to  slide  forward  and  backward  as  it  is 


' Reauin.  v.  )77  — • 
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thrown  out  or  retracted.  The  saw  of  artificers  is  s/  fiale, 
hut  that  of  the  Tcnthrcdo  is  double^  and  consists  of  two 
distinct  saws  with  their  backs : the  insect  in  using  them, 
first  throws  out  one,  and  while  it  is  returning  puslies  for- 
ward the  other;  and  this  alternate  motion  is  continued 
till  the  incision  is  effected,  when  the  two  saws  receding 
from  each  other,  conduct  the  egg  between  them  into 
its  place.  In  the  artificial  saw  the  teeth  are  alternately 
bent  toward  the  sides,  or  out  of  the  right  line,  in  or- 
der that  the  fissure  or  kerf  may  be  made  sufficientlv 
wide  for  the  blade  to  move  easily.  To  answer  this  pur- 
pose in  some  measure,  in  that  of  the  Tenthredo  the  teeth 
are  a little  twisted,  so  as  to  stand  obliquely  with  respect 
to  the  right  line,  and  their  point  of  course  projects  a little 
beyond  the  plane  of  the  blade,  without  being  laterally 
bent ; and  all  those  in  each  blade  thus  project  a little 
outwards  : but  the  kerf  is  more  effectually  made,  and  a 
free  range  procured  for  the  saws,  by  small  teeth  placed 
on  the  outer  side  of  each  ; so  that  while  their  vertical 
effect  is  that  of  a sr/tc,  their  lateral  effect  is  that  of  a rasp. 
In  the  artificial  saw  the  teeth  all  point  outward  [toxmrds 
the  end)  and  are  simple;  but  in  the  saw  of  the  Tenthredo 
they  point  inward,  or  toward  the  handle,  and  their  outer 
edge  is  beset  with  smaller  teeth  which  point  outwards  (to- 
xiiards  the  end)^:'  Valisnieri,  Reaumur,  and  De  Geer  de- 
scribe the  groove  as  being  in  the  back  ; but  in  Mr.  Peck’s 
insect,  it  there  is  no  error  in  his  account,  it  is,  as  in  the 
Cicadtv,  in  the  saw  itself'’.  In  the  genus  Cimbex,  be- 
longing to  the  same  tribe,  the  saw  diflers  in  shape,  being 

” Natural  Histort/  of  the  Slug-wonii,  1-3 — . 12,  1,'t. 

Vahsii.  Esperienz.  he.  Musrn  dc  RusoL  Reaum.  v.  100—. 
Dc  Geer  11.  016—.  The  last  writer  tliouglit  he  saw  in  tlic  hack  of 
the  saw'  Itself  a loiigitiKlinal  cavity  (Olsy  ,,hieh  applied  to  tlie  groove 
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somewhat  sigmoidal  or  resembling  the  letter  8,  while  in 
that  of  other  saw-flies  it  is  cultriform  with  a concave  edge  : 
other  minor  differences  distinguish  them,  which  need  not 
be  particularized. 

A similar  structure,  with  regard  to  the  organ  in  ques- 
tion, obtains  in  the  rest  of  the  Hymenopiera,  even  those 
that  use  it  as  a weapon  of  off“e)ice  ; but  the  backs  of  the 
saws  in  them,  composed  of  a single  piece,  become  a sheath 
for  the  darts.  The  valves,  however,  vary.  In  most 
of  those  with  an  exerted  sting,  as  Pimpla  F.,  they  are 
linear,  exerted,  and  as  long  as  the  aculeus  itself^.  In 
Proctotrupes  Latr.  they  a})})ear  to  be  united  so  as  to  form 
a tube  for  the  ovipositor,  and  are  produced  by  a pro- 
lonffation  of  the  last  abdominal  seijment.  The  darts 
usually  run  in  two  grooves  of  the  sheath,  and  at  their 
apex  are  retroserrulate*^.  In  some  cases  the  sheath  it- 
self is  serrated^.  The  shanks  of  the  darts  are  connected 
with  the  valves ; so  that  when  these  open  they  are  pushed 
out:  sometimes  on  their  outer  side  they  have  a triangu- 
lar plate  towards  the  base,  wdiich  prevents  their  being 
pushed  out  too  far‘^. 

In  Sit  ■ex  and  many  ichneumons,  in  which  the  ovipo- 
sitor is  too  long  to  be  w ithdrawn  within  the  abdomen,  it 
remains  always  exerted  ; but  in  general  it  is  retracted 
within  that  part  when  unemployed.  In  tlie  gall-fly  {Cy- 
nips)  this  instrument  is  really  as  long  as  in  Pimpla,  &c. ; 
but  as  it  is  infinitely  more  slender,  when  in  repose  it  is 
rolled  up  spirally  and  concealed  w ithin  the  abdomen. 
It  is  the  puncture  of  this  minute  organ  that  produces  the 
curious  galls  formerly  described  to  you‘*.  But  the  most 
anomalous  ovipositor  in  this  Order  appears  to  be  that 


^ Pi  ATK  XVI.  Fig.  1. 
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of  C/irj/sis  {('.  ignita,  ^c.),  which  is  covered  by  several 
demi-tubes  or  scales  enveloping  and  sliding  over  each 
other:  when  these  scales  are  removed,  the  true  ovipositor 
appears,  which  is  of  a structure  similar  to  that  of  the  rest 
of  the  Order,  but  the  valves  are  long  and  slender  with 
their  summit  ivenerallv  visible  without  the  anus^. 

O « 

Though  the  ovipositor  of  the  majoritv  of  DijHerous  in- 
sects is  a tube  with  retractile  joints'’,  in  the  crane-flies 
this  organ  is  ddlerent,  and,  like  that  An- id  a above  de- 
scribed, consists  of  what  at  first  sight  appear  two  valves, 
but  each  of  which  is  formed  of  two  jtieces,  the  upper 
ones  sharp  anti  longer,  and  the  lower  pair  blunt.  The 
upper  ])air  forms  the  auger  that  bores  a hole  in  the 
ground,  and  the  lower  conducts  the  eggs  into  it  after  it 
is  bored‘s. 

In  the  Aptera  and  Arachnida  in  general  there  seems 
no  remarkable  instrument  of  this  kind;  but  Treviranus 
has  described  one  in  spiders  for  extruding  the  eggs  of  a 
singular  construction.  It  is  an  oval  plate  lying  between 
the  external  genitals  and  spinning  organs,  and  is  com- 
posed of  a number  of  small  screw-shajied  cartilages,  con- 
nected together  in  die  most  wonderful  manner.  There 
are  few  organs,  he  observes,  in  the  animal  kingdom 
which  for  their  artificial  mechanism  can  be  compared 
with  this.  Each  cartilage  inosculates  very  closely  in  the 
adjoining  one,  and  all  aie  besides  bound  together  by  a 
strong  skill''. 

* De  Geer  ii.  H.".!.  f.  xwiii.  /'.  ‘^0,  51.  Pi.a.tf,  XV.  Fig.  55.  Tliis 
fiiture  was  drawn  by  a friend — tlieoryaii  seems  more  exerted  tlian  in 
be  (jeer’s.  I cannot  make  out  the  little  a[)peiulaize  at  the  end. 

'■  Fi.ate  XVI.  h'lG.  5,  d.  Iteaiim.  v.  1!)—.  /.  iii.  /'.  d (5. 
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riie  manner  in  which  the  eggs  of  insects  axe  feamdated 
by  the  male  sperm  is  one  of  those  mysteries  of  Nature 
that  are  not  yet  fully  elucidated  and  understood.  We 
can  readily  conceive  that  all  the  eggs  may  be  fertilized 
by  a single  intercourse  in  the  case  of  insects  which,  like 
the  Ephemerte  and  Trichoplera,  exclude  the  whole  mass  at 
once  ; or  like  many  moths  and  butterflies,  in  a very  short 
time  afterwards ; but  the  subject  becomes  much  more  diJ- 
flcult  to  explain  when  we  advert  to  the  female  of  the  hive- 
bee,  the  whole  number  of  whose  eggs,  deposited  in  t~doo 
years,  are,  as  Huber  has  demonstrated,  in  like  manner 
fertilized  by  a single  act“: — if  you  bear  in  mind,  however, 
what  I have  lately  observed  with  regard  to  Malpighi’s 
discovery  of  a sperm-reservoir  in  insects,  you  will  more 
readily  comprehend  how  in  this  case  a gradual  fecunda- 
tion may  take  place.  The  principal  objection  to  this  so- 
lution of  the  difficulty  in  the  case  before  us,  is  derived 
from  the  very  small  size  of  the  organ  supposed  to  be  des- 
tined for  this  purpose — it  being  scarcely  bigger  than  the 
head  of  a pin*’:  it  seems  therefore  incredible  that  it  should 
retain  any  portion  of  an  extraneous  fluid  at  the  end  of 
twelve  or  eighteen  months,  and  still  more  unlikely  that 
the  fluid  should  in  the  interval  have  sufficed  for  the 
slightest  moistening  of  not  fewer  than  30,000  or  40,000 
eggs.  The  only  hypothesis  that  seems  at  all  to  square 
wdth  this  fact,  is  that  of  Dr,  I laighton, — that  impregna- 
tion is  the  result  not  of  any  actual  contact  ol'  the  sperm 
with  the  eggs,  but  ol’  some  unknown  sympathetic  in- 
fluence'’, or  rather  perhaps  of  some  penetrating  effluvia 

" Huber  h'nuveL  Obnerr.  i lOt!.  ''  Swuiniri.  liih/.  Xnt.  t.\h.  f.'i. 
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uv  aurit  st'/ui/uiliSy  wliicli,  though  siiiull  in  (|u;iiititv,  it  inav 
retain  the  power  of  emitting  for  a long  jieriotl. 

Certain  female  moths,  of  the  species  of  that  family 
which,  f i om  the  remarkahle  cases  or  sacs  the  larvte  in- 
hahit,  the  C^eimans  call  stit'/c — hefore  noticed*, 
have  been  supposed  to  have  the  faculty  of  producin<r  fer- 
tile  eggs  without  any  sexual  intercourse:  and  various 
observers,  after  taking  great  pains,  ajipeared  to  have  sa- 
tislactoi  dy  pio\ed  the  fact;  so  that  some  doubted  whether 
these  insects  pioduced  any  males  at  alP'.  I'he  enigma 
was  at  length  explained  by  the  accurate  Von  Scheven. 
At  first  his  experiments  were  attended  with  the  same  re- 
sult as  those  of  his  predecessors  ; but  upon  making  them 
moie  carefully,  and  separating  what  he  conceived  to  be 
the  female  from  the  male  pupm,  he  ascertained  not  only 
the  existence  of  female  in  tlie  species  he  examined 
{Psyche  vesfifa),  but  that  when  thus  secluded  she  laid 
barren  eggs ; evidently  jiroving  that  in  the  contrary  in- 
stances above  alluded  to,  an  imperceived  sexual  inter- 
course must  have  taken  place  Though  he  thus  ascer- 
tained that  these  insects  do  not  in  this  respect  deviate 
from  the  general  rule,  he  remarked  or  confirmed  several 
facts  in  their  economy  sufficiently  anomalous  and  strik- 
"igi— diat  the  female  is  not  only  without  wings,  but 
with  scarcely  any  Ibature  of  a molh,  much  more  closely 
resembling  a and  that  in  ordinarv  circum- 

stances she  never  attemjiis  to  leave  the  pupa-case  in 
which  she  has  been  disclosed,  but  that  being  there  im- 
pregnated by  the  male,  she  there  also,  ajiparently  alba-  the 

“ VOI..  I.  M.  .[(JJ  , , , 

P'lll'i.  /Ill’’  'Jinparc  Keaniji.  iii. 

‘ Acf.  Cur.  1707.  iii.  .i.'io,  /(/,>„  I'rmir/i.  JOV. 

-Siitiirfor  Sp.  w 
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manner  of  the  female  Cord,  deposits  her  eggs,  vvliich 
hatching  produce  young  larvae  that  make  their  way  out 
of  the  case,  and  thus  seem  to  originate  without  maternal 
interference®. 

But  the  most  remarkable  fact  hearing  upon  this  head, 
though  as  relating  to  a viviparous  insect  it  does  not 
strictly  belong  to  it,  is  the  impregnation  of  the  female 
Aphides,  or  plant-lice,  before  alluded  to*’.  If  you  take  a 
young  female  Aphis  at  the  moment  of  its  birth,  and  ri- 
gorously seclude  it  from  all  intercourse  with  its  kind, 
only  providing  it  with  proper  food,  it  will  produce  a 
brood  of  young  ones  ; and  not  only  this  ; but  it  one  ot 
these  be  treated  in  the  same  way,  a similar  result  will 
ensue,  and  so  on,  at  least  to  the  Jifth  generation  1 ! to 
which  period  Bonnet,  who  first  made  an  accuiate  seiies 
of  observations  on  this  almost  miraculous  tact,  success- 
fully carried  his  ex})criinents,  till  the  approach  ot  wintei 
and  the  want  of]n(>i->er  food  forced  him  to  desist";  and 
Lyonnet  extended  it  still  further'*.  It  is  now  generally 
admitted  as  an  incontestible  fact,  that  female  Aphides 
have  the  faculty  of  giving  birth  to  young  ones  without 
having  had  any  intercourse  with  the  other  sex.  I low 
are  w'e  to  explain  this  most  extraordinary  tact  ? Aie 

’ It  does  not  apjiear  to  be  clearly  decided  wlictbcr  tlie  eggs  at  e ex- 
truded from  the  female,  or  whether  dying  immediately  after  fecunda- 
tion they  are  hatched  within  her  body.  As  the  young  larvm  cer- 
tainly are  hatched  in  the  pu()a  (not  merely  within  the  exterior  case 
of  bits  of  grass,  &c.,  which  includes  it)  w hich  the  body  ot  tlie  insect 
must  fill,  it  docs  not  seem  easy  to  conceive  how  she  can  find  room 
for  oviposition ; and  yet  Von  vSeheven  expressly  says  that  one  female 
of  Ps.  which  being  keja  from  all  access  to  the  male  actually 

left  the  pupa-case  and  wandered  about  the  glass  which  ^contained 

,l,em— laid  unfruitful  eggs.  Vo'  . 1.  p.  .W.  1/4. 

. n : 10—  ^ Heaum.  vi.  .Ail. 
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we  to  sujiposo  with  Bonnet  that  those  insects  are  truly 
aiulroQvnous,  as  strictly  uniting  both  sexes  in  one?  This 
supjtosition,  however,  is  coinjtletely  overturnetl  by  the 
circumstance,  that  there  are  actually  male  as  well  as 
female  Aphides,  and  that  these,  as  was  first  observed 
bv  Lvonnet,  are  united  towards  the  close  of  the  sum- 
iner  in  the  usual  mannerb  The  most  likely  supposi- 
tion therefore  is,  that  one  conjunction  of  the  sexes  suf- 
fices for  the  impregnation  of  all  the  females  that  in  a 
succession  of  generations  spring  from  that  union.  It  is 
true  that  at  the  first  view  this  supposition  appears  incre- 
dible, contradictin<r  the  general  laws  and  course  of  na- 
ture  in  the  production  of  animals.  But  the  case  of  the 
hive-bee,  stated  above,  in  which  a single  intercourse  with 
the  male  fertilizes  all  the  eggs  that  are  laid  for  the  space 
of  heo  years,  and  in  the  case  of  a common  spider  men- 
tioned by  Audebert^,  for  many  years,  shows  that  the 
sperm  preserves  its  vivifying  powers  unimpaired  for  a 
long  period,  indeed  a longer  period  than  is  recjuisite  for 
the  impregnation  of  all  the  broods  that  a female  Aphis 
can  produce;  and  if  immediate  contact  with  the  fluid  be 
not  necessary,  who  can  say  that  this  is  impossible  ? It 
is,  however,  one  of  those  mysteries  of  the  Creator  that 
human  intellect  cannot  fully  penetrate.  But  this  anomaly 
in  nature  is  not  wholly  confined  to  the  Aphides ; since  Ju- 
rine  has  ascerUiined  that  the  same  thing  takes  place  with 
Daphnia  pennata  Mull  {Monocidus  Pnlex  L.),  one  of 
Branchiopod  Crastaeea'^ . It  is  worth  observing  whether 

' Ihxd.  hh2.  .V.  Did.  d' Hist.  Hat.  ii.  284. 

Ibid.  ix.  12o.  Bonnet  and  Jurine  both  found  that  the  female 
Aphides  and  Branchiopods  that  were  fertile  without  the  usual  inter- 
course f)r  the  sexes  were  lo«s  fruitful  than  their  mother,  and  those 
VOI..  IV. 
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the  female  Aphides  in  their  natural  state,  1 mean  those 
of  the  summer  or  viviparous  broods,  have  intercourse 
with  the  male.  I think  I have  noticed  males  amongst 
them ; but  they  seem  to  become  most  numerous  in  the 
autumn,  preparatory  to  the  impregnation  of  the  ovipa- 
rous females.  The  object  of  this  law  of  the  Creator  is 
probably  the  more  ready  multiplication  of  the  species*. 

As  to  the  period  of  gestation,  most  insects  begin  to  lay 
their  eggs  soon  alter  fecundation  has  taken  place : but  in 
some  Arachnida,  as  the  Scorpion,  which  seems  to  be  both 
oviparous  and  ovo-viviparous,  nearly  a year  intervenes, 
and  the  eggs  increase  to  four  times  the  size  which  they  had 
attained  at  that  period,  before  they  are  extruded^.  The 
time  that  is  required  to^lay  the  whole  they  are  to  pro- 
duce, varies  also  in  insects.  In  this  respect  they  may  be 
divided  into  two  great  classes : —those  namely  which  de- 
posit the  whole  at  once,  as  Ephemerina,  Trichoptera,  &c., 
and  those  which  deposit  them  in  succession,  occupying  in 
this  operation  a longer  or  shorter  period.  Many  in  the 
first  class,  as  the  Trichoptera  {Phryganea  L.)  or  case- 
worm-flies,  envelope  their  eggs  in  a gelatinous  substance 
which  renders  their  extrusion  in  a mass  more  easy.  Of 
the  second  class,  which  includes  by  far  the  greater  propor- 
tion of  insects,  some  exclude  the  whole  number  in  a very 
short  period,  others  require  two  or  three  days  or  a week, 
as  the  cockroach''  : and  others,  as  the  queen-bee,  not 

of  the  last  generation  less  so  than  the  first.  Latr.  Ilixl.  2\at.  det 
Crust,  el  Ills.  xi.  292. 

" See  more  on  the  subject  of  fecundation.  \ oi..  II.  j).  158 — . 

h N.  Diet.  d’Hist.  Xal.  xxx.  42().  \'ol.  111.  p.  68. 

De  Geer  iii.  538. 


iNi'i:i(\  \i  \\  \i'<i\n  ui  ivsi(  Is. 


less  llian  two  years.  'I'lie  eggs  in  llie  ovaries  of  the  last 
vary  inliiiitcly  in  size;  those  that  have  entered  the  oviduct 
have  arrived  at  maturity,  while  the  rest  grow  gradually 
smaller  as  they  approach  the  capillary  extremity  of  the 
tubes,  where  they  become  at  length  invisible  to  the  highest 
magnifier^.  In  many  insects  the  eggs  seem  nearly  to  have 
reached  their  full  growth  jireviously  to  the  exclusion  of  the 
female  from  the  pupa ; and  this  exclusion  and  the  im- 
pregnation and  laying  of  the  eggs  rapidly  succeed  each 
other.  One  moth  {Hypogymna  dispar),  which  is  remark- 
able for  the  number  of  eggs  she  contains,  sometimes  de- 
posits them,  even  before  they  are  fecundated,  in  the  pupa- 
case^.  But  in  other  cases  the  sexual  union  is  not  so  im- 
mediate, and  some  time,  longer  or  shorter,  is  requisite 
for  the  due  expansion  of  the  eggs ; and  the  ovaries  of  the 
animal  swell  so  much,  as  often  to  enlarge  the  abdomen 
to  an  extraordinary  bulk : this  is  seen  in  a very  common 
beetle  {Chrysmnela  Polygoni)  that  feeds  upon  the  knot- 
grass ; but  in  no  insect  is  it  so  striking  as  in  the  female  of 
the  white  ants,  whose  wonderful  increase  of  size  after  im- 
pregnation I have  related  to  you  on  a former  occasion‘d. 

I shall  conclude  this  subject  with  a few  observations 
upon  ovo-viviparoas  insects;  supposed  neuters, amXhyhrids, 
w’hich,  though  they  do  not  fall  in  regularly  under  any 
of  the  foregoing  heads,  may  very  w’ell  have  a place  in  this 
letter. 

1.  It  has  already  been  observed  that  there  are  a few 
ovo-xnviparous  insects'^,  the  young  of  which  exist  in  the 
ovaries  at  first  as  eggs,  but  are  hatched  within  the  body 
of  the  mother,  and  come  forth  iu  the  liviiK)"  finni  of  a 

O 

’ Swamin.  i.  20.3.  b.  t.  xix./.  3.  >'  Reaiirn.  ii.  OG. 

' Voi.  II.  p.  .-ifi,  ■ >>  t 01.  111.  p.  G4— . 
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larva  and  sometimes  even  of  a pupa.  Of  the  first  descrip- 
tion are  certain  Diptera,  the  Aphides,  and  the  Scorpion. 

Reaumur  has  described  two  modes  in  which  the  lar- 
V£e  of  the  first  are  arranged  in  the  matrix  of  the  mother. 
In  some  they  are  heaped  together  without  much  ap- 
pearance of  order,  being  placed  merely  parallel  to  each 
other but  in  others  they  are  arranged  in  a kind  of  ri- 
band— the  length  of  the  little  animals,  which  are  also 
parallel,  forming  its  thickness — rolled  up  like  the  main- 
spring of  a watch*’.  These  larvae  in  general  are  not  di- 
vided into  tvoo  masses  corresponding  wdth  the  pair  of 
ovaries  in  other  insects,  but  form  only  a single  one*^. 
You  must  not  suppose  that  these  little  fetuses  lie  naked 
in  the  womb  of  the  mother ; each  has  its  own  envelope 
formed  of  the  finest  membrane,  which,  however,  is  not 
entirely  divided  from  that  of  those  adjoining  to  it,  but 
appears  to  be  one  tube,  which  becomes  extremely  slen- 
der between  each  individual,  so  as  when  drawn  out  to 
look  like  a chain lleaumur  seems  to  have  thought 
that  in  these  flies  the  larvm  were  never  confined  in  any 
other  case  or  egg  ; but  De  Geer  sometimes  found  eggs 
in  the  body  of  Musca  carnaria,  though  most  generally 
larvae,  from  which  he  conjectures  that  it  is  really  o-;o-t7- 
vipcn'ous,  the  eggs  being  hatched  in  the  body  of  the  mo- 
ther'. As  these  flies  are  all  carnivorous,  and  their  of- 
fice is  to  remove  putrescent  flesh,  you  may  see  at  one 
glance  the  object  of  Providence  in  this  law  of  nature — 
that  no  time  may  be  lost,  and  the  animal  exercise  its 
function  as  soon  as  it  is  disclosed  from  the  matrix. 

The  Aphides,  so  friiitfid  in  singular  anomalies,  areovo- 

'■  Ibid.  Fu'..  d. 

■’  Ibid.  t.  xwiii.  /'.  14.  lo. 

’ F)<“  ( if-rr  vi.  (Id — . 
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viviparous,  as  1 have  before  hinted^,  at  one  period  of  the 
year,  that  is  during  tlie  summer,  but  strictly  ovij)arous 
at  the  close  of  the  year.  From  the  experiments  of  De 
Geei',  Iiowever,  upon  Aphis  Ros<c,  it  woukl  appear  that 
this  faculty  is  not  conferred  upon  the  same  individuals, 
but  only  upon  those  of  different  generations  of  the  same 
species  ; all  the  generations  being  ovo-vivij)arous  except 
the  last,  which  is  oviparous*^ : nor  does  it  appear,  as  has 
been  sometimes  imagined,  that  it  is  common  to  the  whole 
genus.  De  Geer  observed  a s{)ecies  in  the  hr,  which 
makes  curious  galls  resembling  a hr  cone  {Aphis  Abie- 
tis),  which  appeared  never  to  be  ovo-viviparous‘^. 

^\'ith  regard  to  scorpions,  it  does  not  seem  clear  that 
they  are  al-jcaps  ovo-viviparous  : M.  Dufour  twice  found 
in  the  midst  of  the  eggs  nearly  mature,  a young  scorpion 
which  a})peared  to  him  at  large  in  the  cavity  of  the  ab- 
domen ; it  was  so  large  that  it  was  difficult  to  compre- 
hend how  it  could  possibly  be  excluded  from  the  animal, 
without  an  extraordinary  ojieration'*.  The  pupiparous 
insects  {Hippobosca,  &c.)  have  been  sufficiently  noticed 
before 

2.  I have  already  in  several  ol‘ my  former  letters  stated 
to  you  what  the  modern  doctrine  of  physiologists  is  wath 
respect  to  certain  individuals,  usually  forming  the  most 
numerous  part  of  the  community  w ith  insects  living  in 
society,  that  were  formerly  supposed  to  be  neuters,  or  as 
to  their  sex  neither  male  nor  female — that  they  are  in 
almost  every  instance  a kind  of  abortive  females,  fed  with 
a different  and  less  stimulating  food  than  that  apjiropri- 
ated  to  those  whose  ovaries  are  to  be  develoj)ed,  and  in 

■■  Voi..  I.  p.  1 74. 

• Ibid.  12H. 

Voi  111.  p,  ct — , 
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consequence  in  n'’ost  instances  incapal)le  ol  conception*. 
Upon  these  sterile  leinales,  you  also  lieartl,  devolve  in 
general  the  princq)al  labours  of  their  respective  colonies, 
showing  the  beneficent  design  of  Providence  in  exempt- 
ing them  from  sexual  cares  and  desires,  and  meriting  for 
them  the  more  appropriate  name,  now  generally  used,  ot 
xmrkers.  The  differences  in  the  structure  of  the  female 
bee  and  the  workers  were  also  then  accounted  for;  and 
similar  reasoning  may  be  had  recourse  to  with  regard  to 
those  of  ants,  in  which  the  worker  and  the  female  differ 
still  more  materially.  My  reason  for  introducing  this 
subject  here,  is  to  observe  to  you  that  I have  some 
grounds  for  thinking  that  this  system  extends  further 
than  is  usually  supposed,  and  that  to  each  species  in 
some  Coleopterous  and  other  genera  there  are  certain 
individuids  intermediate  between  the  male  and  female ; 
this  I seem  to  have  observed  more  especially  in  Copris 
and  Onthophagus.  For  in  almost  every  British  species 
in  my  cabinet  of  these  genera  I possess  such  an  indivi- 
dual, distinguished  particularly  by  liaving  a horn  on  the 
liead  longer  than  that  of  the  female,  but  much  shorter 
than  that  of  the  male.  I once  observed  a pair  of  Pen- 
tatoma  oleracea^  a very  pretty  bug,  in  coitu,  both  sexes 
beiirn  ornamented  vvith  xi'hite  spots,  and  by  them  stood 
a third  distinguished  from  them  by  red  ones.  I do  not, 
iiowever,  build  on  this  circumstance,  though  singulai  ; 
but  mention  it  merely  that  you  may  keep  it  in  your  eye. 
It  would  be  curious  should  it  turn  up,  that,  to  answei 
some  particular  end  of  Providence,  in  some  tribes  of 
insects  there  are  two  kiiuis  of  mates,  as  in  the  gregarious 

ones  two  descriptions  o\'  jhnates. 

“ VoL.  II.  p.  50,  111—,  118-,  1537—  l^l-l.  I'hc  ncuterii  of  the 
Trrwilm,  however,  (p.  ;!:>.)  seciii  to  he  ii  (h-^tuKt  -^ex,  il  I in.'i.V 
'peak — and  to  merit  that  name. 
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jyiTJtXAL  AXATOMY  ylND  PHYSIOLOGY 
OF  I y SECTS,  CONCLUDED. 

MOTION. 

M E liave  seen  upon  a former  occasion  the  great  variety 
of  movements  that  insects  can  perform,  and  of  the  ex- 
ternal  organs  with  wliicli  they  perforin  them  * : but  we 
are  now  to  consider  the  internal  apparatus,  bv  the  im- 
mediate action  of  which  they  take  place — their  system  of 
muscles.  Wlien  we  reflect  upon  tlie  wonderful  velocity, 
their  size  considered,  with  which  many  insects  move,  and 
the  unjiaralleled  degree  of  muscular  force  that  many  ex- 
hibit*’, we  i’eel  no  small  degree  of  curiosity  to  know 
something  of  that  jiart  of  their  internal  structure  that 
produces  these  almost  incredible  effects.  I shall  in  the 
present  letter  endeavour  in  some  degree  to  gratify  that 
curiosity,  and  give  you  an  account  of  the  muscles  of  these 
little  animals, — first  considering  them  in  general ; and 
then,  as  far  as  my  information  goes,  adverting  to  those  in 
particular  that  move  the  different  parts  and  organs  of  an 
insect’s  bodv. 

® VoE.  II.  LfTTF-R  XXII.  Voi  , III.  Lf.ttf.rs  XXXIV.— XXXVI, 
Voi..  II.  p,  2«.'t,  2!tn,  .‘510,  .314  —.  .Vc. 
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I.  The  muscles  of  insects  may  be  considered  in  gene- 
ral as  to  their  ; Siihslaiice  unA  Parts ; Shape;  Co- 

lour; Kinds;  Attachment;  and  Motions. 

i.  Origin.  The  origin  of  the  muscular  fibre  in  the 
liigher  animals  is  from  the  blood,  the  globules  of  which, 
by  their  coagulation  in  a series,  appear  to  form  it^ ; and 
in  insects  it  is  derived  from  the  same  universal  source  of 
nutrition  and  accretion,  but  not  till  it  has  been  concreted 
into  the  adipose  tissue  or  epiploon  before  noticed*^.  In 
the  pupa  of  the  cabbage-butterfly,  Herold  observed  that 
this  substance  first  assumed  a fine  flocky  appearance  and 
a blue-green  colour,  and  that  from  it  so  changed  were 
produced  tender  bundles  of  muscular  fibres,  extending 
in  various  directions,  the  epiploon  itself  decreasing  in 
proportion  as  they  were  formed 

ii.  Substance  and  Parts.  The  muscular  fibre  in  ver- 
tebrate animals  appears  to  consist  of  globules  arranged 
in  a series,  and  of  no  larger  diameter  than  those  of  the 
blood, — the  mean  diameter  of  which  in  the  human  sub- 
ject, when  measured  under  the  microscope  by  a micro- 
meter, is  found  to  be  about  part  of  an  inch  When 
Cuvier  published  his  immortal  work  in  1 805,  the  powers 
of  any  magnifier  then  constructed  were  not  sufficient  to 
enable  this  great  physiologist  to  arrive  at  the  simple 
fibre';  but  Mr.  Bauer,  by  the  use  of  improved  glasses, 
amongst  other  discoveries  that  will  immortalize  his  name 
was  the  first  to  detect,  under  the  directions  of  Sir  E. 
Home,  the  nltimate  thread  of  which  the  muscular  bun- 
dles are  composed^.  Chemists  distinguish  the  substance 

“ Philos.  Trans,  1818.  1/4.  t.  viii.y.  4 — G. 

See  above,  p.  144 — . ' Schmcttcrl.  105. 

•*  Philos.  Trans.  181!).  17-,  17h  187.  ' Comp.  i.  !)0, 

* Philos.  Trans.  1810.  175. 
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ol'  which  we  are  s})eaking,  by  the  name  of Jibrinc.  By  tlu; 
abundance  of  azote  or  nitrogen  that  enters  into  its  com- 
position, it  possesses  a character  of  animalization  more 
marked  than  any  other  animal  substance;  and  its  ele- 
ments are  so  approximated  in  the  blooil,  tliat  the  slightest 
stagnation  causes  them  to  coagulate : and  the  muscles 
are  without  doubt,  in  the  living  subject,  the  only  organs 
that  can  separate  this  matter  from  the  mass  of  blood 
and  appropriate  it  to  themselves  ^ The  primary  bun- 
dles of  muscles  are  formed  of  the  simple  fibres,  and 
the  secondary  are  the  result  of  an  aggregation  of  the 
primary.  The  smaller  bundles  are  not  always  exactly 
parallel  to  each  other,  but  must  in  many  cases  diverge 
more  or  less,  to  produce  those  variations  in  shape  ob- 
senable  in  the  muscles  themselves:  there  are  intervals 
therefore  between  the  bundles,  which  in  some  animals 
are  filled  by  a cellular  substance'’.  Probably  much  of 
this  statement  will  apply  in  most  instances  to  the  mus- 
cles of  insects,  but  we  may  conclude  that  the  globules 
that  form  them  are  infinitely  smaller  =.  Lyonnet  has 
given  some  interesting  observations  with  regard  to  those 
of  the  caterpillar  of  the  Cossns:  he  describes  them  as  of 
a soft  transiiarent  substance,  capable  of  great  extension 
covered  and  filled  by  silver  tubes  of  the  hronchUc,  pene- 
trated by  the  nerves,  and  containing  oily  jiarticles.  Each 
muscle  was  enveloped  in  membrane,  and  was  composed 
of  many  parallel  bands,  consisting  of  bundles  of  fibres 
enveloped  likewise  in  separate  membranes.  The  fibres 
themselves,  (but  it  is  doubtful  whether  he  arrived  at  the 
ultimate  term  of  muscular  fibre,)  in  a fiivouralilj  light 

^ Cuv.  uhi  supr.  90-.  1.  Ciiv.  Ibid.  i.  sn- 
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and  under  a good  magnifier,  appeared  to  be  twisted 
spirally*.  In  spiders  the  muscles  seemed  to  him  to 
consist  of  tvoo  substances,  the  one  soft  and  the  other 
hard,  the  last  forming  a kind  of  stiff  twisted  filament'’. 
A muscle  thus  composetl  of  different  bundles  of  fibres 
maybe  stated  as  to  its  parts,  in  insects,  to  consist  of 
base,  middle,  and  apex  : the  base  is  that  part  by  which 
they  are  fixed  to  any  given  point  of  the  internal  sur- 
face of  the  crust,  or  of  one  of  its  processes,  which 
serves  as  their  fidcrum  ; the  apex  is  that  part  by  which 
they  are  fixed,  either  mediately  or  immediately,  to  the 
organ  to  be  moved  ; and  the  middle  is  the  remainder  of 
the  muscle.  We  usually  discover  in  them  no  inflation  of 
the  middle  corresponding  with  the  belly  ol  the  muscles 
in  vertebrate  animals;  they  occasionally,  however,  ter- 
minate in  a tendon,  as  those  of  the  thighs  and  legs  ; but 
these  tendons  are  of  a different  nature  from  the  fibrous 
ones  of  warm-blooded  animals ; for  they  are  hard,  elastic, 
and  without  apparent  fibres  : the  fleshy  ones  of  the  mus- 
cle envelope  them,  and  are  inserted  in  their  surface'’. 

iii.  Shape.  The  muscles  of  insects  are  usually  linear, 
with  parallel  sides;  some  are  etjlindrical,  as  those  of  the 
wings  of  the  Libelhdina '' ; and  others,  as  those  that 
move  the  legs  in  the  caterpillar  of  the  Cossns,  are  trian- 
gular'. In  the  siictorious  mandibles  of  the  grub  ot  a 
common  water-beetle  ^ they  are  penniform,  or  shaped 
like  a feather  ; and  some  in  the  Cossns  are  forked  s.  Un- 

* Lyonnet  Anat.  t.  iv./.  3.  ^ Ibid.  93  . 
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iler  this  head  I may  also  observe,  that  the  muscles  are 
sometimes  extremely  slender  threads,  crossing  each  other, 
and  often  curiously  interwoven  in  various  directions,  so 
as  to  resemble  lace  or  fine  gauze,  as  may  be  seen  in  the 
alimentary  canal  of  some  caterpillars®  ; sometimes  also 
the^  sui  round  part  ot  this  organ,  like  a series  of  minute 
liims'’. 

O 

iv.  Colour.  The  most  usual  colour  of  the  muscles  of 
insects  is  'ishite:  those  for  flight  however,  according  to 
Chabiiei,  differ  from  the  rest,  bv  being  of  a deeper  and 
reddish  colour‘d  ; and  I have  observed  likewise  that  those 
in  the  head  of  the  stag-beetle,  when  dried  at  least,  are 
red,  and  look  something  like  the  flesh  of  warm-blooded 
animals. 

Kinds  ciud  Denomination.  In  general,  muscles  may 
be  regarded  as  divided  into  primary  and  secondary — the 
pi  imai y being  the  muscles  by  which  the  move- 

ments oi  any  organs  are  effected,  and  the  secondary  their 
auxiliaries  which  are  the  cause  of  subordinate  move- 
ments'^. Every  muscle  almost  has  its  antagonist^  the 
action  of  which  is  in  an  opposite  direction  ; so  that  when 
it  is  equal,  the  organ  to  which  tliey  are  attached  re- 
mains without  motion  ; but  when  that  of  one  prepon- 
derates, a movement  in  proportion  takes  place  ^ The 
principal  antagonist  muscles  that  may  be  found  in  insects 
are  the  following.  1.  Levator  muscles  that  r aise  an  or- 
gan, and  Depressors  that  depress  it.  2.  Flexors  that 
bend  an  organ,  and  Extensors  that  unbend  or  extend  it. 

’ Lyonnet  Anat.  t.  xiii.y.  1,  2. 
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3.  Abductors  that  draw  an  oigan  back,  and  Adductors 
that  draw  '\X.  Jorvccirds.  4.  Coiisti'ictors  that  couhact  an 
opening,  and  Laxators  that  relax  it.  5.  Supinatois  that 
turn  the  underside  of  an  organ  upwards,  and  Frouatois 
that  return  it  to  its  natural  situation.  Some  of  these 
muscles  in  insects,  like  some  of  their  articulations  and 
their  spinal  chord  % seem  to  exercise  a doiddc  function, — 
thus  the  levators  and  depressors  of  the  ixings  are  con- 
strictors and  laxators  of  the  trimk'^.  At  first  it  may 
seem  that  insects,  not  having  the  power  of  turning  up 
the  hand,  cannot  have  the  Supinator  and  Pronator  mus- 
cles ; but  some  muscle  of  this  kind  must  be  in  the  Grpl- 
lotalpa,  and  in  those  that  have  a versatile  head^ 

V.  Attachment  and  Insertion.  The  attachment  and  in- 
sertion of  the  muscles  in  insects  in  general  is  to  the  in- 
terior of  the  crust,  or  to  some  of  its  inteiTial  processes 
as  a fulcrum,  and  to  the  organ  to  be  moved.  In  some 
cases,  however,  the  muscles  act  upon  the  organ  by  the 
intervention  of  other  bodies.  Ihus,  those  that  mo\ethe 
wings  are  often  attached  to  little  bo7ies,  as  Chabrier  calls 
them**,  which  are  connected  with  the  base  of  the  wings 
by  ligaments.  In  the  Dynastidee  and  other  Lamelli- 
corns,  and  the  Libellulina,  &c.,  a remarkable  provision 
is  made  for  giving  a vast  increment  of  force  to  the  mus- 
cles of  the  wings,  by  means  of  caps  or  cupules  sur- 
mounted by  a tendon,  which  receive  their  extremity  ; the 
tendon  terminating  in  a fine  point  attached  to  the  wing, 
and  thus  more  muscles  are  brought  to  bear  upon  it'. 

=*  VoL.  III.  p.  titi-t,  tt/l.  See  above,  ]).  21. 
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Cluibrier  seems  to  think  that,  in  some  eases,  the  back 
that  intervenes  between  each  pair  of  wings  is  the  medium 
by  which  tlie  muscles  act  upon  it^. 

vi.  Motions.  Irritability  is  the  universal  distinction  of 
the  muscular  fibre, — when  put  in  action  by  tlie  will  or 
involuntarily,  it  causes  it  to  contract  or  become  shorter; 
and  the  intermediate  agents  of  the  will  and  other  causes 
are  the  nrnvs,  which,  as  galvanic  experiments  seem  in 
some  degree  to  prove,  are  the  conductors  of  an  invisible 
fluid  or  nower  which  immediatelv  causes  that  action.  If 

i 

a nerve  is  divided,  the  muscles  to  which  it  renders  obey 
it  no  longer,  evidently  proving  that  the  nerves  cause  mus- 
cular irritability*’.  How  this  contraction  is  immediately 
effected, — whether  the  fibre,  as  some  suppose,  undergoes 
any  crispation,  or  becomes  zigzag*’ ; or  whether  there  is 
any  sudden  change  in  their  chemical  composition  that  ra- 
pidly and  strongly  augments  their  cohesion,  as  Cuvier 
hints'*,  cannot  be  clearly  ascertained,  unless  a Bauer 
could  submit  the  living  fibre  to  his  glasses.  All  that  we 
know  certainly  on  the  subject  is,  that  muscles  alternately 
contract  and  relax  at  the  bidding  of  the  will  or  involun- 
tarily, and  so  occasion  all  the  movements  of  animal  bo- 
dies. 

II.  Having  considered  the  muscles  of  insects  in  (sejic- 
ral,  I must  next  make  a few  observations,  as  liir  as  my 
means  of  information  will  enable  me,  upon  those  that 
move  their  different  parts  and  orga)is — at  least  the  })rinci- 
pal  ones;  since  to  descend  to  minutim  would  be  an  end- 
less and  unprofitable  labour.  As  larvcC,  excejit  those 

^ ''  Ciiv.  Anal.  Com/),  i.  !M — . 

-V.  Du-t.  mil:,/.  Xut.  xsii.  so,  ‘ Vh;  supr.  !{)1— . 


174. 


IN’TERNAI,  AN'ATOMV  OF  INSF.tTS. 


whose  metamorpliosis  is  semicoinplcte^^  differ  widely  in 
their  system  of  muscles  from  perfect  insects,  I shall  be- 
gin my  observations  with  them. 

We  owe  by  far  the  most  accurate  and  detailed  ac- 
count of  the  muscles  of  larvae  to  the  illustrious  Lyonnet, 
who,  with  incredible  labour  and  patience  without  ex- 
ample, dissected  the  caterpillar  of  the  Cossus,  and  has 
described  every  air-vessel,  every  nerve,  and  every  mus- 
cle that  could  be  detected  by  the  microscope.  Cuvier 
also  has  given  a description  of  the  muscles  not  only  of 
caterpillars,  but  of  the  larvae  of  the  Lamellicorn  beetles, 
the  Hydropliili,  and  the  Capricorn  beetles*’.  From  these 
sources  are  derived  what  I have  now  to  lay  before  you. 
If  you  look  at  one  of  Lyonnet’s  plates  the  layers  of 
longitxidinal  muscles  look  like  so  many  parallel  ribands, 
others  run  in  an  oblique,  and  others  again  in  a trans- 
verse direction'*.  He  divides  them  into  doisal,  ven- 
tral, and  lateral  muscles®,  terms  which  sufficiently  ex- 
plain themselves.  Of  the  longitudinal  muscles  there 
are  four  principal  rows*^,  the  others  are  more  numerous. 
The  principal  object  of  these  muscles,  which  are  flexors 
and  extensors,  is  to  shorten  or  lengthen  the  body,  or  to 
act  on  any  particular  segment  as  the  circumstances  of 
the  animal  may  require.  I shall  not  here  notice  the 
muscles  of  the  head  and  legs,  as  they  are  not  remarkably 
different  from  those  of  perfect  insects.  The  j)rolegs  are 
moved  by  two  muscles — the  anterior  one  covering  in 
part  the  posterior — of  a remai'kable  structure : one  of 
their  points  of  attachment  is  by  many  branches  or  tails 
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to  the  sole  ol'  the  foot,  uiul  by  severiil  heatls  to  the  skin 
of  the  animal ; so  that  they  can  draw  tlie  proleg  within 
the  body  or  push  it  out,  and  perform  other  necessary 
movements 

I shall  now  call  your  attention  to  the  muscles  of  the 
■perfect  insect,  as  they  move  the  head  and  its  organs  ; the 
Trunk;  the  Abdomen;  and  the  Viscera. 

i.  Ihe  Head.  This  part  in  insects  moves  upwards, 
downwards,  inwards,  to  right  and  left,  is  pushed  forth 
or  drawn  in,  is  often  capable  in  part  of  a rotatory  move- 
ment, and  is  sometimes  versatile,  turning  as  it  were  upon 
a pivot.  All  these  movements  are  of  course  produced 
by  an  appropriate  apparatus  of  muscles.^  which  have  their 
attachment  in  the  anterior  part  of  the  trunk,  mostly  in 
the  manitriink,  while  their  insertion  is  in  the  posterior 
part  of  the  head,  in  the  margin  of  the  occipital  cavity. 
To  enumerate  and  describe  them  all  would  be  tedious 
and  uninteresting — I shall  only  mention  some  of  the 
principal  ones.  The  levators  of  the  head  are  usually  a 
pair  of  muscles  situated  in  the  manitrunk,  to  the  upper 
side  of  which  they  are  attached,  and  perhaps  in  Coleo- 
ptera  and  some  others  to  the  pJiragina,  which  probably 
Cuvier  means  by  the  anterior  part  of  the  scutellum>  ; 
they  ai  e inseited  in  the  posterior  margin  ot  the  upper 
part  of  the  head,  in  Coleoptera  in  a pair  of  notches  {Mij- 
ofyphides'^),  or  a single  one'^.  In  Calandra  Palmarum 
these  muscles  as  they  ajiproach  the  head,  to  judge  from 
the  dead  animal,  divide  into  tieo  branches  or  a fork  ; 
thus,  as  the  muscle-notches  are  wide  in  tliis  insect,  the 
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muscle  acts  upon  each  extremity  ol'  tlie  sinus — these 
branches  appear  to  be  tendinous^.  The  depressors  of 
the  liead  are  the  anta^^'onist  muscles  to  the  above,  and 
have  their  attachment  to  the  anlepectus  and  its  antefurca^ . 
A circumstance  distinguishes  these  muscles  in  many  Co- 
leoptera^  that  seems  hitherto  to  have  been  overlooked. 
If  you  take  the  common  dung-beetle  {Geof rapes  sterco- 
rarius),  and  carefully  extract  the  head  with  its  muscles 
from  the  trunk,  you  will  see  on  eacli  side  of  the  depres- 
sors a subovate  corneous  scale,  of  a pitch  colour‘d,  which 
is  attached  only  to  the  muscle,  and  designed  to  strengthen 
it : if  you  then  examine  the  anterior  cavity  of  the  mani- 
trunk,  you  will  perceive  on  each  side,  just  within  the 
lower  margin,  a minute  triangular  scale,  of  a similar  sub- 
stance ; these  ligaments,  like  the  pax-wax,  or  ligamenta 
michec,  in  mammalia,  though  in  a lower  situation,  are 
doubtless  intended  to  sustain  the  action  of  the  muscles. 

With  regard  to  the  moveable  oi'gans  of  the  head — the 
antennce,  maxillec,  palpi,  tongue,  mandibula;,  &c.,  have 
each  their  appropriate  apparatus  of  muscles : but  I shall 
only  notice  those  of  the  last,  mandihulce.  These  are 
principally  abductors  and  adductors  to  open  and  shut 
them  : from  the  work  that  the  jaws  of  some  insects  have 
to  do,  you  may  conjecture  that  they  must  be  furnished 
with  powerful  muscles.  In  caterpillars  and  other  lavvae, 
in  which  state  the  action  of  the  mandibles  is  most  in  re- 
quisition, the  muscles  are  what  Cuvier  calls  penniform'^, 
and  are  attached  on  each  side  to  a tendinous  lamina  or 
cartilage.  In  the  grub  of  Dptiscus  the  power  and  mag- 

» l^.ATF.  XXVII.  Fm.  1.  u.  Voi,.  III.  p.  . 543, 
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nitiide  of  the  adducior  muscle  is  vvondei  l'ul  \ In  the 
Orthoptcra  this  structure  of  the  mandibular  muscles  takes 
place  also  in  the  imago'^',  but  in  the  Colcoptera^  at  least 
in  the  stag-beetle  and  some  others  that  I have  examined, 
these  muscles  in  this  state  liave  no  cartilaire  or  tendon. 
Their  attachment  is  always  to  the  jntrictcs  of  the  heatl, 
of  the  cavity  of  which  the  adductors,  in  some  cases,  oc- 
cupy a consulerable  portion'^.  As  to  their  insertion — 
these  last,  in  some  Orthoptcra,  enter  more  or  less  tlie  in- 
terior of  the  mandible ; but  commonly  they  are  inserted 
at  or  near  the  interior  angle  of  the  mandibular  basal  ca- 
vity, and  the  abductors  at  the  exterior. 

ii.  The  Trunk.  We  have  little  information  with  re- 
gard to  the  muscles  of  the  parts  of  the  trunk  itself,  by 
which,  in  some  insects,  the  inr.nitrunk  is  enabled  to 
move  independently  of  the  alitrunk  : it  is  more  probable 
that  the  levators  have  in  part  at  least  their  attachment 
to  the  anterior  surface  of  the  prophragm  than  that  the 
levators  of  the  head  should  be  there  fixed,  as  Cuvier 
seems  to  think  ; since  both  the  pliragma  and  the  ligament 
that  appears  in  many  cases  to  close  the  cavity  of  the 
manitrunk  round  the  viscera would  prevent  all  com- 
munication between  those  muscles  and  any  part  con- 
nected with  the  scutellum : probably  the  depressors  have 
their  attachment  partly  on  the  anterior  face  of  the  medi- 
furca  These  points,  however,  must  be  left  to  future  in- 
vestigators. 

W'ith  regard  to  the  organs  of  the  trunk,  we  have  more 
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certain  and  satisfactory  information; — the  muscles  of  the 
legs  having  been  described  by  Lyonnet  and  Cuvier,  and 
those  of  the  wings  most  particularly  by  Chabrier.  In 
caterpillars,  the  muscles  are  situated  in  the  interior  of 
the  articulations  that  form  the  legs  : they  consist  of  seve- 
ral bundles  appropriated  to  each,  which  have  their  at- 
tachment in  i\\Q  j)arietes  of  the  preceding  joint,  near  the 
margin,  and  are  inserted  in  the  margin  of  that  they 
move^.  Lyonnet  counted  muscles  in  the  leg 

of  the  caterpillar  of  the  Cossus ; but  eight  of  these  were 
appropriated  to  the  claw,  or  rather  formed  a pair  of  sc~ 
mijpenniform  muscles,  having  their  insertion  at  the  inner 
angle  of  its  base*’.  Yvijtcrfect  insects,  according  to  Cu- 
vier, each  joint  of  the  legs  is  furnished  with  a imir  of 
antagonist  muscles — aiflexor  and  extensor,  the  former 
being  the  lower,  and  the  latter  the  upper  muscle ; and  this 
pair  has  its  insertion  in  the  joint  it  moves,  and  its  attach- 
ment usually  in  the  preceding  one : but  those  of  the 
coxm — which  are  rotators,  causing  it  to  turn  backwards 
or  forwards — and  the  extensor  of  the  thigli,  have  their  at- 
tachment in  the  parietes  of  the  trunk,  and  to  the  endo- 
sternuni;  one  of  the  rotators  of  the  anterior  coxa,  and  the 
extensor  of  the  anterior  thigh  to  the  antejurca ; of  the 
intermediate  pairs  to  the  medifurca,  and  of  the  posterior 
to  the  postfurca'^.  Every  joint  of  the  tarsus  has  also  its 
flexor  and  extensor.  In  Dytiscus  L.,  Carabus  L.,  &c., 
whose  posterior  coxae  are  immoveable,  the  thigh  includes 
two  pair  of  antagonist  muscles'*.  In  extracting  the  pos- 
terior leg  of  Necropho7-us  Vesjnllo  I observed  more  than 

* Cuv.  Anai.  Comp.  i.  436.  Plate  XXL  Fig.  6. 

•’  Ibid,  a,  h.  Lyonnet  Anat.  37.  Cuv.  jibi  .<t>ipr.  458 — . 

Vor..  HI.  p.  36!),  379,  388.  ^ Cuv.  Ibid.  459. 
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usingk’  pair  ofimiscJcs  that  had  their  attachment  in  the 
coxa;  and  probabh'  many  other  variations  in  this  respect 
exist. 

Little  was  known  with  respect  to  the  most  interesting' 
pal  t ot  the  muscular  apparatus  ot  insects,  that  by  which 
such  wonderlully  rapid  and  varied  motions  are  imparted 
to  their  organs  ot  flight,  till  Chabrier  undertook  to  elu- 
cidate it ; which  he  has  done  in  a manner  that  will  con- 
fer a lasting  honour  upon  his  name,  as  one  of  the  most 
able  successors  to  Swammerdam  and  Lyonnet  in  their 
peculiar  department.  He  has  given  a most  admirable 
account  of  the  internal  anatomy  of  the  trunk  of  insects 
in  general,  as  tar  as  it  relates  to  their  flight;  particularly 
ot  that  ot  the  cockchafer  (Mchloiifha  vulga)'/^),  of  one 
ot  the  Libcllulina  {^JEshnct  grandis\  and  of  a humble-bee 
[BoDibns) ; and  I believe  he  has  thus  illustrated  insects  of 
some  ot  the  other  Orders,  but  his  memoirs  on  these  I 
have  not  hail  an  opportunity  of  consulting.  What  I 
have  to  say  on  this  subject,  therefore,  will  be  jirincipaily 
derived  from  what  he  has  communicated  with  respect  to 
the  above  insects. 

A considerable  difference  in  the  volume  of  the  muscles 
of  the  wings  takes  place  in  insects  accordintr  to  the  force 
of  their  flight.  W here  it  is  rapid  and  powerf  ul,  the  ali- 
trunk  is  nearly  filled  by  them,  and  the  alimentary  canal 
is  much  attenuated ; but  in  those  whose  flight  is  feeble, 
they  occupy  less  space,  and  the  alimentary  canal  is 
proportionally  enlarged  L In  the  Lepidoptera,  Hij- 
menoptera^  and  Diptera,  the  principal  muscles  of  both 
wings  have  their  attachment  in  the  anterior  portion  of 
the  alitrunk*^;  in  the  Colcoptcra,  in  the  posterior'^-,  and 
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in  the  Libellidinu,  those  of  the  anterior  wings  are  con- 
fined to  tlie  anterior  portion,  and  those  of  tlie  posterior 
pair  to  the  posterior^.  The  muscles  for  flight  in  gene- 
ral differ  from  others  by  their  mass,  length,  and  colour ; 
the  bundles  of  fibres  are  very  distinct,  strong,  and  par- 
allel; their  direction  is  uniform,  according  to  the  mo- 
tion they  are  to  produce ; their  fibres  are  either  attached 
to  the  solid  parts  to  be  moved,  or  to  cupules,  but  they 
never  terminate  in  a tendon ; the  muscles  are  perfectly 
independent  of  each  other,  and  the  wings  can  be  moved 
by  them  separately^.  As  to  their  denomination  and 
kind — the  principal  ones  are  the  levators  and  depressors, 
which  with  respect  to  the  trimk,  as  was  before  observed, 
are  constrictors  and  laxators.  The  levator  muscles  form 
several  distinct  bundles  in  Coleoptera,  Lepidoptera,  &c. ; 
in  the  Diptera  there  are  three  in  the  Libelhdina  they 
seem  to  be  single,  are  all  environed  with  a blackish  pel- 
licle, with  numerous  ath'ial  vesicles,  symmetrically  ar- 
ranged, fillinor  the  interstices'*.  The  most  common  num- 
ber  is  a levator  to  each  wing ; there  are  often,  however, 
as  in  the  cockchafer  and  the  dragon-fly, /wo  depressors 
but  in  the  Hemiptera,  Lepidoptera,  and  Tenthredo  L.,  the 
secondary  wings  have  distinct  levators,  but  not  depress- 
ors f ; the  other  Hymcnoptera  have  only  a pair  of  each  s. 
The  other  wing- muscles  are  of  ascco?«r7cfrj/description,  and 
auxiliary  to  the  above.  T.  heir  office  is  to  extend  and  close 
the  wings:  so  that  though  the  denomination  of  extensor 
will  suit  the  former,  that  o\'  flexor  is  not  so  proper  for 

■'  Chabr.  Sur  Ic  Vol  dcs  Inx.  c.  iii.  .‘544.  /.  viii.^/".  H,  !). 

^ /4i(/.  c.  i.  440.  " Ifn(l.  U\.  Jhkl.  Ui).  c.  Wi.  oHd. 
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their  antagonists;  their  office  being  not  so  nnich  to 
betui,  as  to  bring  back  the  wing  to  its  station  of  repose. 
The  fohling  of  certain  wings,  as  those  ol  Colcoptera, 
Dermaptera^  the  J'cqndu',  &c.,  seems  more  the  function 
of  the  abdomen  than  of  the  wing-muscles:  tliis  you  tnay 
easily  see,  as  I have  often  done,  if  yon  attend  to  any  Sta- 
jdn/Hnus,  when  after  alighting  from  flight  it  proceeds  to 
fold  up  its  wings  under  the  elytra.  Perhaps  the  term 
Tctvactor  might  not  be  inapplicable  to  tlie  muscles  in 
question.  Both  these  and  the  extensors  are  usually 
small  slender  muscles,  but  sometimes  numerous  =*.  They 
are  larger  in  Colcoptera,  Lcpidoplera,  and  TeniJiredoC..^. 
The  muscles  that  open  and  shut  the  elytra  of  Coleoptcra, 
and  probably  of  Heteropterous  Hemiptera,  and  which 
also  aid  their  movements  during  flight,  are  very  slender‘d. 
With  regard  to  the  attachment  and  insertion  of  the  wing- 
muscles,  it  is  according  to  two  very  distinct  types,  one 
of  which  appertains  to  insects  in  general,  and  the  other 
is  peculiar  to  the  Libellulma.  In  insects  in  general,  the 
princi})al  muscles  for  flight  have  not  their  insertion  in 
the  wings,  but  act  upon  their  bases  by  the  intervention 
of  small  long  pieces.  The  de})ressors  occupy  the  middle 
and  u})per  region  of  the  alitrunk,  and  are  inserted  ante- 
riorly and  posteriorly  upon  the  concave  surfaces  of  two 
transverse  horny  semi-partitions,  adapted  by  their  elas- 
ticity to  dilate  the  trunk — and  thus  acting  the  part  of 
both  dia])hragm  and  ribs'^  : but  in  the  Libellulina,  as  in 
birds,  these  muscles  are  placed  OJi  each  side  of  the  point 

“ Ibid.  r.  i.  -115,  44:2.  c.  iv.  80.  ’’  Ibid.  c.  i.  442. 

' Ibid.  4.‘{!) — . •'  Chabrier  Anatgse,  28.  The 
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ot  supporl  of  the  humerus^;  the  dejjrcssois  being  at- 
taclied  immediately  to  the  wings  withuul  it,  and  the  leva- 
tors xvithin  it,  with  tins  sole  difference,  that  they  are  con- 
nected to  the  internal  extremity  of  the  base  of  the  wing 
by  the  intervention  of  a cupule  terminating  in  a tendon  ; 
all  are  disposed  perpendicularly  to  the  arms  of  the  levers 
on  which  they  act,  and  all  incline  more  or  less  ord- 
veards,  the  one  to  dilate^  and  the  other  to  contract  the 
trunk'’.  It  may  be  observed  in  general,  that  in  insects 
formed  upon  the  type,  the  great  action  of  these  mus- 
cles is  the  dilatation  and  contraction  of  the  alitrunk,  the 
main  tendency  of  which  is  to  depress  and  raise  the  wings'^. 
I shall  add  here  a few  words  upon  the  attachment  of  the 
wing-muscles  in  the  different  Orders : but  first  I must  re- 
quest you  to  read  what  I have  said  on  the  })artitions  and 
chambers  of  the  alitrunk  in  a former  letter''.  In  most 
insects  of  the  Jirst  type,  the  depressors  are  longitudinal 
dorsal  muscles  that  have  their  posterior  point  of  attach- 
ment in  the  metaphragm  {costale  Chabr.);  but  the  anterior 
varies  : — in  those  that  have  elytra,  tegmina,  or  hemelylra, 
the  muscles  for  them  seem  to  be  contained  in  the  cham- 
ber, varying  in  size,  that  lies  between  the  propliragm  and 
>nesoj)hrag7n ; and  the  anterior  pointof attachrnentof  their 
depressor  muscles  is  the  mesopln-agm  : they  are  also  at- 
tached in  some  to  the  melatlwrax  or  back  of  the  poste- 
rior portion  of  the  alitrunk'’.  The  levator  muscles  in 
Coleoptera,  at  least  in  the  cockchafer,  by  a long  tendon 
have  their  posterior  attachment  in  the  lower  part  of  the 

''  C'haliricr  v8.  Suy  tc  lOl drs  Ins.c  \.  AAh.  Voi..  I (I.  p.  tJlJt. 

Andhjsc  iil)i  supr.  Snr  Ic  Vol  ilrs  In.s.  c.  i.  118.  c.  ii. 
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posterior  coxie“,  their  anterior  attachment  to  the  solid 
parts  to  be  moved.  In  the  Cockchafer  and  the  Dynas- 
tichc,  hut  nut  in  Gcotrupcs,  on  each  side  of  the  cavity  of 
the  metathorax  under  the  base  of  the  wing  is  a large  and 
small  cnpule,  which  from  their  lateral  situation  one  would 
think  must  receive  the  levator  muscles — ap})arently  un- 
noticed by  M.  Chabrier ; but  as  there  is  a j^air  of  these 
cupules  on  each  side,  there  must  have  been  also  a pair 
of  muscles  attached  to  them,  which  does  not  agi’ee  with 
his  statement’^’.  In  the  Hymenoptera  and  Diptera  the 
anterior  attachment  of  the  depressors  is  to  the  back  of  the 
alitnmk  and  to  the  pi’ophragm,  and  the  levators  to  the 
breast,  and  the  sides  of  the  back  of  the  trunk In  the 
Libellulina  the  depressors  and  levators  that  tei’ininate, 
by  a tendon  surmounting  a cupule,  in  the  base  of  the 
wings,  have  their  posterior  attachment  in  the  breast. 
These  cylindrical  muscles  with  their  cupule  and  tendon 
look  like  so  many  syringes'^. 

Having  thus  described  to  you  the  powerful  muscular 
ajijiaratiis  by  which,  either  mediately  or  immediately,  the 
VL'ings  of  insects  are  moved,  it  will  not  be  out  of  place  if 
I add  a few  w'ords  upon  their  ^ig/it  itself.  The  great 
object  in  this  is  to  generate  a centrifugal  force  which 
may  counteract  the  weight  of  the  body.  Its  wings  are 
the  external  organs  by  w'hich  the  insect  as  it  were  takes 
hold  of  the  air  when  they  fall,  and  is  impelled  by  it  when 
they  rise : its  head  makes  way  for  it ; its  abdomen,  as  a 
rudder,  steers  it;  and  by  alternately  increasing  and  dinii- 

" I/ml.  ;w;?.  Ibid.  .3.32.  Plate  XXII.  Fig.  II,  12.  c.  A 

cupulifonn  process  is  also  observable  at  tlie  side  of  the  nietapbragiii. 
Ibid.  Img.  10.  a.  ' f'babr.  Ibid.  c.  iv.  t.  .\i. — 4.  /.  11. 
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Jiishin^  ill  volume,  and  rising  and  falling,  enables  it  to 
win  an  easy  way  through  the  fluctuations  of  the  atmo- 
spheric sea.  The  trunk  by  its  elasticity  admits  the  in- 
ternal action  of  antagonist  muscles,  which  by  turns  com- 
press and  dilate  it;  an  action  promoting  the  elevation 
and  depression  of  the  wings,  and  keeping  up  the  elasti- 
city of  the  internal  air,  w'hich  is  thus  now  rarified  and 
now  condensed  : in  the  former  state  flowing  like  a tide, 
accompanied  by  the  blood,  into  the  nervures  of  the 
wings'*,  and  thus  increasing  their  tension  and  centrifugal 
force ; — in  the  latter  ebbing  and  receding  to  the  trunk, 
thus  relaxing  the  one  and  diminishing  the  other.  The 
spiracles  by  which  the  air  enters  or  is  expelled,  open 
and  shut  at  the  animal’s  pleasure**;  and  besides,  many 
insects  are  furnished,  as  we  have  seen**,  with  numerous 
vesicles  or  reservoirs,  which  can  give  out  a supply  of  in- 
ternal air  when  w'anted : and  thus  they  can  vary  their 
aerial  motions,  diminish  or  increase  the  counteracting 
centrifugal  force ; rise  and  fall,  and  move  onwards  and 
in  different  directions,  as  their  occasions  demand**. 

iii.  The  Abdomen  is  perhaps  capable  of  the  greatest 
variety  of  motions  of  the  three  primary  sections  of  the 
bodv.  Even  when  the  insect  is  reposing,  a constant  dila- 
tation and  constriction  usually  takes  place  in  it' ; and 
from  its  annular  structure,  its  parts  capable  of  separate 
motion  are  numerous :-**it  expands  and  contracts;  it  rises 
and  falls ; it  bends  in  various  directions ; and  its  segments 
can  often  be  lengthened  or  retracted.  Besides  all  this,  its 
spiracles  open  and  shut,  and  its  reproductive  and  other 


**  C’hahr.  Sur  le  Vol  dex  Inx.  c.  ii.  .‘tlifi.  note  1.  Voi..  III.  |i.  'iOly — . 
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anal  organs  liave  llieir  approi)riate  motions.  In  nume- 
rous Coleopicra,  liowcver,  and  some  Ilemiptcra,  the  up- 
per-side of  tlie  abdomen  is  almost  the  only  part  that  is 
moveable,  especially  near  the  trunk  ; the  underside,  hav- 
ing its  first  segments  soldered  together,  is  only  capable 
of  motion  near  the  tail®.  The  muscles  that  j)rod  nee  the 
various  motions  of  this  part  must  be  entitled  to  all  the 
denominations  stated  above*’.  I have  on  a former  oc- 
casion exjilained  tt)  you  how,  in  insects  that  have  a pc- 
tiolate  abdomen,  that  part  is  elevated  and  depressed 
In  those  with  a sessile  one  the  base  is  attached  to  the 
metaj)hragm  by  strong  ligaments'*,  and  the  muscles  that 
move  the  first  piece  act  from  one  segment  to  another. 
The  partial  movements  of  the  segments  of  this  part, 
where  they  have  place,  are  produced  by  muscular  fibx'es 
which  extend  from  the  whole  anterior  margin  of  one  to 
the  whole  posterior  one  of  that  which  precedes  it.  If 
those,  for  example,  of  the  back  contract,  the  abdomen  be- 
coming shorter  above,  bends  upwards ; and  if  those  of 
the  sides  or  belh’,  it  bends  sideways  or  downwards' : this 
is  a beautiful  as  well  as  simple  contrivance. 

Tlie  alternate  rush  of  air  from  the  abdomen  into  the 
alitrunk,  and  from  the  atmosphere  into  the  abdomen,  is 
attended  by  the  constriction  or  expansion  of  that  part  as 
it  rises  or  falls  in  flight ^ which  seems  to  require  the  ac- 
tion of  constrictor  and  laxator  muscles. 

iv.  The  Viscera.  Having  before  had  occasion  suffi- 

’ Chalirier  Sur  le  Vol  des  Ins.  c.  i.  Addend.  298. 

" Sec  above,  p.  171—.  ' Vol.  III.  p.  701—. 
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ciently  to  notice  the  muscles  by  which  the  systole  and 
diastole  of  the  dorsal  vessel  of  insects  is  maintained®,  I 
shall  now  only  mention  those  that  are  vooven  round  their 
alimentary  canal,  by  which  the  peristaltic  motion  of  that 
organ,  causing  its  contractions  and  the  propulsion  of 
its  contents,  takes  place.  One  would  at  first  think  that 
a view  of  the  intestines  of  any  animal  could  under  no 
circumstances  afford  any  very  pleasing  spectacle  to  the 
eye  of  any  but  a scientific  spectator ; but  any  lady  who  is 
fond  of  going  to  Disons  to  be  tempted  with  an  exhibi- 
tion of  fine  lace,  would  experience  an  unexpected  grati- 
fication could  she  be  brought  to  examine  those  of  a ca- 
terpillar under  a microscope  : with  wonder  and  delight 
she  would  survey  the  innumerable  muscular  threads  that 
in  various  directions  envelope  the  gullet,  stomach,  and 
lower  intestines  of  one  of  these  little  animals ; some  run- 
ning longitudinally,  others  transversely,  others  crossing 
each  other  obliquely,  so  as  to  form  a pattern  of  rhom- 
boids or  squares ; others  again,  surrounding  the  intestine 
like  so  many  rings,  and  almost  all  exhibiting  the  appear- 
ance of  being  woven,  and  resembling  fine  lace,  one  pat- 
tern ornamenting  one  organ  ; another,  a second  ; and 
another,  a third.  This  will  suffice  to  give  some  idea  of 
this  part  of  the  muscular  structure  of  these  little  ani- 
mals'’. 

Lyonnet  counted  the  muscles  contained  in  the  body 
of  the  caterpillar  of  the  Cossus.  In  the  head  he  found 
22S;  in  the  body,  1647;  and  enveloping  the  intestines, 
no  less  than  2186  ; which,  after  deducting  20  that  are 
common  to  the  gullet  and  the  head,  gives  a total  of  4061 

■■  See  above,  p.  8.8.  ” Lyonnet  Anat.  1.  xiii.y'.  I,  2. 
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In  the  liuniaii  subject  only  529  have  been  counted  : so 
that  this  ininuti!  animal  has  3532  muscles  more  than  the 
Lord  of  the  creation  ! 


Lhe  muscles  ol  the  ^ircichutdci  seem  loss  numerous 
than  those  of  insects.  In  the  Scoypwiudcv  they  appear 
to  be  robust,  formed  of  simple  straight  fibres,  of  a whitish 
gray  colour  ; a muscular  web,  rather  strong,  clothes  the 
pa>  icfcs,  but  rarely  adheres  to  them,  of  the  abdomen, 
and  envelopes  the  viscera,  with  the  exception  of  the  lungs, 
and  probably  of  the  heart.  The  dorsal  part  of  this  web 
gives  birth  to  seven  pairs  of  filiform  muscles,  which  tra- 
verse the  liver,  and  are  attached  to  a muscular  riband 
which,  passing  above  the  lungs,  runs  the  whole  leno-th  of 
the  ventral  jiarietcs.  These  muscles  when  exposed  to 
A iew  1 esemble  extended  cords.  he  abdominal  segment 
• preceding  the  tail  is  filled  with  a powerful  muscular  mass 
which  moves  that  organ’’.  1 reviranus  discovered  two 
longitudinal  muscles  in  Scorpio  curopivus,  running  from 
the  hi  east  to  the  tail,  w'hich  above  and  below  each  gill 
were  connected  by  another  running  transversely  across 
the  heart,  thus  forming  a (juadrangular  area  in  which 
the  gills  are  situate The  heart  appears  to  be  moved 
by  muscles  not  very  dissimilar  to  those  of  the  Cossas'^, 
as  is  likewise  that  of  the  Araneidce ; in  Cluhiona  atrox 
the  wider  part  of  this  organ  is  muscular,  and  incloses  a 
considerable  cavity'.  In  this  tribe  the  muscles  of  the 
abdomen,  the  skin  of  which  is  soft  and  unfit  to  act  as  a 
le\er  to  them,  are  attached  to  a cartilage,  and  thus  their 
action  is  better  sustained  ’. 
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Having  tliiis  laid  before  yon  all  of  importance  that  1 
can  collect  with  regard  to  the  apparatus  of  muscles  dis- 
coverable in  insects,  I shall  next  say  something  upon  a 
few  other  points  connected  with  that  subject.  When  I 
cidarged  upon  their  motions,  I related  a few  instances 
of  the  extraordinary  power  of  that  apparatus^  in  leaping 
ones ; but  this  power  is  not  confined  to  that  circum- 
stance. The  Jtea,  not  more  remarkable  for  its  com- 
pressed form,  enabling  it  to  glide  between  the  hairs  of 
animals,  and  its  elastic  coat  of  mail,  by  which  it  can  re- 
sist the  ordinary  pressure  of  the  fingers,  than  for  its  mus- 
cular strength,  has  attracted  notice  on  this  account  from 
ancient  times.  Mouffet  relates  that  an  ingenious  En- 
glish mechanic,  named  Mark,  made  a golden  chain  of 
the  length  of  a finger,  with  a lock  and  key,  which  was 
dragged  by  a flea ; — he  had  heard  of  another  that  was 
harnessed  to  a golden  chariot,  which  it  drew  with  the 
greatest  ease'’.  Another  English  workman  made  an 
ivory  coach  with  six  horses,  a coachman  on  the  seat  with 
a dog  between  his  legs,  a postillion,  four  persons  in  the 
coach,  and  four  lacqueys  behind — which  also  was  dragged 
by  a single  flea.  At  such  a spectacle  one  would  hardly 
know  which  most  to  admire,  the  strength  and  agility  of 
the  insect,  or  the  patience  of  the  workman.  Latreille 
mentions  a flea  of  a moderate  size  dra£jij:in<;  a silver  can- 
non  on  wheels,  that  was  twenty-four  times  its  own  weight, 
which  being  charged  with  powdei’,  was  fired  without  the 
flea  ajipearing  alarmed'^.  Many  caterpillars  are  accus- 
tomed to  extend  their  bodies  from  a twig,  supported 
merely  by  the  four  hind  feet,  in  one  fixed  attitude,  either 
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in  ail  ol)li()iie,  horizontal,  or  vertical  direction,  cither  np- 
waicls  or  downwards,  and  that  tor  hours  togetlier.  We 
may  conceive  what  prodigious  muscular  force  must  be 
exerted  upon  this  occasion,  by  reflecting  that  the  most 
expert  rope-dancer,  though  endued  with  the  power  of 
grasping  with  his  feet  like  a bird  with  its  claws,  could 
not  maintain  himself  in  a horizontal  position  even  for  an 
instant.  Bradley  asserts  that  he  has  seen  a stag-beetle 
carry  a wand  half  a yard  long  and  half  an  inch  thick, 
and  Hy  with  it  several  yards  Some  insects  have  the 
faculty  of  resisting  pressure  in  a wonderful  de<>-ree.  If 
you  take  a common  dung-chafer  [Geotmpes)  in  your 
hand  and  press  it  with  all  your  strength,  you  will  find 
with  what  wonderful  force  it  resists  you ; and  that  you 
can  scarcely  overcome  the  counteraction,  and  retain  the 
insect  in  your  hand  : was  it  not  for  this  quality,  the  grub 
of  the  gad-fly  must  be  crushed  probably  in  passing- 
through  the  anal  sphincter  of  the  horsed  But  that 
of  Elophilus  tenax  affords  a more  surprising  instance 
ot  this  power  of  counteraction  : — an  inhabitant  of  muddy 
pools,  it  has  occasionally  been  taken  up  with  the  Avater 
used  in  i)aper-making,  and  strange  to  say,  according  to 
LinntS  has  resisted  without  injury  the  immense  pres- 
sure given  to  the  surrounding  pulp*';  like  leather-coat 
Jack  mentioned  by  Mr.  Bell^,  who,  from  a similar  force 
ot  muscle,  could  suffer  carriages  to  drive  over  him  without 
receiving  any  injury.  Almost  as  remarkable  is  the  state  of 
extreme  relaxation  into  which  the  muscles  of  some  larvm 
fall,  when  their  animation  is  suspended;  and  the  revived 
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tension  to  which  a subsequent  resumption  of  tlie  vital  pow- 
ers restores  them.  Bonnet  having  suspended  the  anima- 
tion of  the  caterpillar  of  Sphinx  Lignstri  by  keeping  it 
submerged,  squeezed  it  between  his  fingers,  until  it  had 
wholly  lost  its  cylindrical  form  and  was  as  flat  and  sup- 
ple as  the  empty  finger  of  a glove ; yet  in  less  than  an 
hour  the  very  same  caterpillar  became  as  firm,  as  com- 
pact, as  cylindrical,  and  in  short,  as  well,  as  though  it 
had  never  been  submitted  to  treatment  so  roimh*. 

o 

It  is  fortunate  that  animals  of  a large  size,  as  has  been 
well  remarked,  especially  noxious  ones,  have  not  been 
endowed  with  a muscular  power  proportionable  to  that 
of  insects.  A cockchafer^  respect  being  had  to  their  size, 
would  be  six  times  stronger  than  a horse ; and  if  the  ele- 
phant, as  Linne  has  observed,  was  strong  in  proportion 
to  the  stag-beetle,  it  would  be  able  to  pidl  up  rocks  by 
the  root,  and  to  level  mountains*’.  Were  the  lion  and 
the  tiger  as  strong  and  as  swift  for  their  magnitude  as  the 
Cicindela  and  the  Carabus,  nothing  could  have  escaped 
them  by  precaution,  or  withstood  them  by  strength. 
Could  the  viper  and  the  rattlesnake  move  with  a rapidity 
and  force  equivalent  to  that  of  the  lulus  and  Scolopendra, 
who  could  have  avoided  their  venemous  bite  ? But  the 
Creator  in  these  little  creatures  has  manifested  his  Al- 
mighty I’OWER,  in  showing  what  he  could  have  done 
had  he  so  willed ; and  his  goodness  in  not  creating  the 
higher  animals  endued  with  powers  and  velocity  upon 
the  same  scale  with  that  of  insects,  which  would  proba- 
bly have  caused  the  early  desolation  of  the  world  that 
he  has  made.  From  this  instance  we  may  conjecture, 
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tliiit  after  the  resurrection,  our  bodies  by  a change  in 
the  structure  and  composition  of  their  muscular  fibre 
for  we  know  that  their  locomotive  powers  and  organs, 
as  far  as  the  muscle  is  concerned,  will  then  be  of  a very 
dirterent  nature^ — may  become  fitted  for  motions  and  a 
potent  agency  ol  which  we  have  now  no  conception. 

1 his  wonderful  strength  ol  insects  is  doubtless  the  re- 
sult of  something  peculiar  in  the  structure  and  arrange- 
ment ol  their  muscles,  and  principally  their  extraordi- 
nary power  of  contraction,  excited  by  the  extent  of  their 
respiration : for  animals  that  respire  but  little,  as  the 
foetus  in  the  womb  and  the  pullet  in  the  egg,  have  very 
little  contractUe  muscular  power  b.  To  get  some  idea 
from  facts  ol  this  extraordinary  contractile  power  in  in- 
sects, extract  the  sting  of  a bee  or  a wasp,  with  its  mus- 
cles, which  appear  to  be  attached  to  powerful  cartilagi- 
nous plates  S and  you  will  find  it  continue  for  a long 
tune  to  dart  forth  its  spicula,  almost  as  powerfully  as 
when  moved  by  the  will  of  the  animal.  A still  more  ex- 
traordinary instance  of  irritability  is  exhibited  by  the 
atitlia,  or  instrument  of  suction  of  the  butterfly.  If  this 
organ,  which  the  insect  can  roll  up  spirally  like  a watch- 
spring  or  extend  in  a straight  direction,  be  cut  off  as 
soon  as  the  animal  is  disclosed  from  the  chrysalis,  it  will 
continue  to  roll  up  and  unroll  itself  as  if  still  attached 
to  its  head  : and  if  after  having  apparently  ceasetl  to 
move  for  three  or  four  hours  it  be  merely  touched,  it 
will  again  begin  to  move  and  resume  the  same  action. 
This  surprising  irritability  and  contractility  of  muscle 
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doubtless  depends  upon  the  peculiar  structure  ol  the 
antlia,  which  is  composed  of  an  infinite  number  of  horny 
rings,  acted  upon  by  muscles,  more  numerous  probably 
than  those  which  move  the  trunk  of  the  elephant.  The 
motion  only  ceases  when  the  muscles  become  dry  and 
rigid. 

I have  already,  under  another  head  =*,  consitlered  the  a«- 
nual  sleep,  or  winter  state  of  torpidity  of  insects,  during 
which  an  intermission  for  the  most  part  of  muscular  mo- 
tion and  action  takes  place.  I shall  now  make  a few  obser- 
vations with  respect  to  their  diurnal  sleep,  which  may 
very  properly  have  its  place  in  the  present  letter.  T.  hat 
insects,  usually  so  incessantly  busy  and  moving  in  every 
direction,  require  their  intervals  ol  repose,  seems  to  call 
for  no  proof.  We  see  some  that  appear  only  in  the 
and  others  only  in  the  night,  others  again  only  at  cer- 
tain hours ; which  leads  to  the  conclusion,  that  when 
they  withdraw  from  action  and  observation,  it  is  to  de- 
vote themselves  to  rest  and  sleep.  The  cockchafer  flies 
onlv  in  the  evening ; but  if  you  chance  to  meet  with  it 
roosting  in  a tree  in  the  earlier  part  ot  the  day,  you  will 
find  it  perfectly  still  and  motionless,  with  its  antenna* 
folded  and  applied  to  the  breast: — we  cannot  indeed  say 
that  its  eyes  are  shut;  for  as  insects  have  no  eyelids,  that 
sign  of  sleep  can  never  be  found  in  them.  Again,  il  a 
Lepidopterist  goes  into  the  wood  to  capture  moths  in 
the  day-time,  he  finds  them  often  perched  on  the  lichens 
that  cover  the  north  side  of  the  trunk  ot  a tree,  with 
their  w’ings  and  antemue  folded,  and  themselves  without 
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motion,  and  insensible  of  his  ap)nt)aeh  and  theii  own 
danger.  7'liiis  il  was  that  1 captured  that  rare  insect  the 
lobster-moth  {Stauropi/s  Fug/)  in  the  New  lun-est.  Some, 
howevei',  have  asserted  that  the  caterpillar  oi  the  silk- 
worm, except  when  they  moult,  never  intermits  ieediiig 
day  or  night,  anil  consequently  does  not  sleep:  but  the 
accuracy  ol’ this  statement,  both  from  analogy  and  obser- 
vation, admits  of  great  doubt.  Mal()ighi  informs  us  that 
these  caterpillars  for  an  hour  and  more,  twice  a day,  re- 
main immoveable  with  their  heads  bent  down  as  thoimh 
asleep,  and  even  if  disturl)cd,  resume  again  the  same 
inactive  posture^*;  and  other  larva’  in  great  numbers 
certaiiilv  seem  to  have  regular  intermissions  from  eatinir 
of  considerable  duration  : those  called  Geometers,  for 
hours  together  remain  motionless  projected  from  a tw’ig, 
to  which  they  adhere  by  their  posterior  prolegs  alone: 
and  the  processionary  caterpillars  make  only  nightlg 
sorties  from  their  nests,  jrassing  the  day  in  inaction  and 
rejiose'^.  Bees  have  been  often  seen  bv  Huber,  when 
apparently  wearied  with  exertion,  even  in  the  middle  of 
the  day  to  insert  the  half  of  their  bodies  into  an  empty 
cell,  and  remain  there,  as  if  taking  a nap,  without  mo- 
tion for  half  an  hour  or  longer and  at  night  they  regu- 
larly muster  in  a state  of  sleep-like  silence.  Instances  of 
other  bees  that  appear  to  sleeji  have  before  been  mention- 
ed‘*.  Mr.  Brightwell  once  observetl  an  individual  living 
specimen  ol  llctli/ca  concinna,  which  a})peareii  to  remain 
motionless  on  the  same  spot  of  a wall  ibr  three  successive 
days. 
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Before  concluding  these  remarks  on  tlie  Internal  Ana- 
tom}' and  Physiology  of  Insects,  I shall  explain  to  you, 
as  you  will  probably  feel  inclined  occasionally  to  pursue 
the  subject,  the  best  mode  of  dissectiiig  them. — By  far 
the  most  useful  dissecting  instruments  for  this  purpose 
are  very  fine-pointed  and  sharj)  scissors,  as  these  will  en- 
able you  to  divide  the  integument  and  separate  other 
parts  with  much  less  risk  of  injuring  their  delicate  struc- 
ture than  any  knife.  These  scissors  are  what  Swam- 
merdam chiefly  used;  and  he  had  some  so  extremely 
small  and  fine,  that  he  was  necessitated  to  employ  a lens 
when  he  sharpened  them.  If  to  these  be  added  a sharp 
and  fine-pointed  knife  or  two,  some  needles  fixed  in  han- 
dles, also  fine-pointed — (you  w ill  find  them  more  conve- 
nient than  any  other  instrument  for  detaching  minute 
parts  and  fibres,)  a pair  of  fine  and  accurately  adjusted 
'pliers,  and  an  assortment  of  camel’s-hair  hnishes, — you 
w'ill  be  nearly  set  uji  as  an  Entomological  dissector.  You 
w'ill  still,  however,  require  a small  dissecting  table,  w'ith 
a projecting  and  moveable  arm  for  lenses  of  various  de- 
scriptions, so  as  to  admit  both  the  hands  to  be  employed 
upon  the  subject  under  examination ; and  for  this  pur- 
pose probably  no  contrivance  can  be  better  adapted  than 
that  of  Lyonnet,  of  which  the  figure  in  Adams  On  the 
Microscope  w'ill  convey  a better  idea  than  any  descrijr- 
tion®. 

Previously  to  dissecting  any  insect,  it  must  be  killed 
by  plunging  it  into  boiling  waiter,  which  is  recommended 
by  Lyonnet,  or  spirits  of  w’ine  or  of  turpentine ; and  it  is 
often  useful  to  let  lari^o'  remain  a few  days  in  the  latter, 
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by  whicJi  means  the  vessels  become  firmer  miJ  stronger. 
The  parts  oi pupce  become  much  more  distinct  if  diey  are 
boiled  for  a few  mimites  : and  tlie  same  mode  may  lie 
adopted  in  the  examination  of  spiders. 

The  most  convenient  mode  of  jiroeeeding,  whicli  was 
that  also  of  Lyonnet,  is  to  dissect  the  insect  in  water,  or, 
to  avoid  putridity,  in  diluted  spirits, — if  small,  upon  a 
concave  glass,  to  which  it  should  be  fastened  by  means 
ot  a little  melted  wax;  if  larger,  in  the  bottom  of  a com- 
mon chip  box,  surrounded  with  a bonier  of  wax  to  re- 
tain the  Huid.  The  integuments  of  the  insect,  beiuo-  care- 
tully  divided  longitudinally  with  scissors,  should  if  flexi- 
ble be  turned  back,  and  fixed  by  small  pins  stuck  in  by 
a fine  pair  ot  pliers,  while  the  skin  at  the  same  time  is 
stretched  by  another.  After  making  such  observations 
as  present  themselves  without  further  dissection,  the  vis- 
cera must  be  cautiously  extracted,  washing  away  the  fat 
which  surrounds  them  with  spirits  of  turpentine,  in  which 
it  is  soluble,  applied  by  camel’s-hair  pencils.  After  se- 
paration they  may  conveniently  be  examined  by  jnitting 
them  into  water,  and  gently  shaking  them  so  as  to  cause 
the  parts  to  unfold.  If  endowed  with  the  patience  of 
Swammerdam,  you  may  even  arrive  at  injecting  these 
minute  parts  with  wax  or  coloured  fluids,  conveyed  by 
delicate  glass  tubes  having  one  end  as  fine  as  a hair, 
which  he  also  employed  to  fill  the  viscera  with  air ; and 
afterwards  drying  them  in  the  shade,  and  anointing  them 
with  oil  of  spike  in  which  a little  resin  had  been  dis- 
solved, he  succeeded  in  jireserving  them.  If  it  is  not 
convenient  to  finish  the  dissection  of  an  insect  at  once, 

It  should  be  covered  with  spirits  of  wine.  Swammerdam 
found  a mixture  of  spirits  and  distilled  vinegar  very  use- 
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ful  for  keeping  caterpillars  previously  to  dissecting  them, 
as  it  consolidated  the  ])arts®. 

And  now  having  brought  to  a close  my  long  wander- 
ings in  this  ampleand  intricate  field,  and  having  threaded, 
as  well  as  my  slender  })owers  and  limited  knowledge  en- 
abled me,  the  infinite  turnings  and  convolutions  ot  this 
Dtedalean  labyrinth — the  Anatomy  and  Physiology  of  in- 
sects,— will  you  not  own  that  the  volume  ot  wonders  I 
have  laid  before  you  proves  irrefragably  that,  though  these 
minims  of  nature  apparently  rank  so  low  in  the  scale  of 
being,  yet  in  their  structure,  instead  of  being,  as  might 
be  expected,  more  simple,  they  are  infinitely  more  com- 
plex and  highly  wrought  than  those  animals  that  are 
placed  the  nearest  to  ourselves  ? the  Creator  in  the  lat- 
ter doing  every  thing  by  a beautiful  simplicity ; while  in 
the  former,  the  more  to  magnify  his  power  and  skill,  be- 
cause they  afford  no  a|)parent  space  for  it,  by  a won- 
derfully curious  and  intricate  multiplicity : and  whether 
we  study  the  one  or  the  other,  we  shall  in  both  trace 
tlie  footsteps  of  that  adorable  Love  which  has  shown 
attention  to  the  comfort  and  well-being  of  the  lowest  in- 
sect, as  well  as  of  the  highest  of  his  creatures. 

* These  directions  for  dissecting  are  cliiefly  taken  from  Swammer- 
dam, Life  xiv.— and  Lyonnet  Anat.  7 — • 
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HaVIN’G  laid  before  you  what  observations  I thought 
might  sufficiently  explain  all  the  principal  features  of  the 
Anatomy  of  insects  both  external  and  internal,  you  will 
next  expect  to  be  informed  whether,  like  the  hio-her  ani- 
mals,  they  are  subject  to  have  the  admirable  order  ob- 
servable in  their  frame  interrupted  by  Disease;  and  you 
will  perhaps  imagine,  from  the  multiplicity  of  their  organs 
and  vessels,  that  they  must  be  peculiarly  exposed  to  de- 
rangements of  the  vital  and  other  functions.  That  they 
have  their  diseases  is  certain ; but,  except  in  the  case  of 
their  appropriate  parasitic  assailants,  which  is  a part  of 
their  economy,  it  does  not  appear  that  their  maladies 
are  more  numerous  and  frequent  than  those  of  other 
animals.  The  same  Almighty  Power  which  endowed 
them  with  so  complex  a structure,  generally  upholds 
them  in  health  during  their  destined  career,  until  they 
have  fulfilled  the  purpose  of  their  creation,  when  they  die 
and  return  again  to  their  dust^. 

But  perhaps  I may  seem  to  you  as  making  too  great 
a parade  about  these  little  insignificant  creatures  if  I as- 
sign a separate  letter  to  the  consideration  of  their  d/iw/.fcs.' 
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but  when  you  recollect  that  Aristotle  has  a chapter  on 
this  subject^,  and  that  the  learned  Willdenow  has  de- 
voted a distinct  portion  of  his  excellent  introductory 
work  on  Botany  to  the  diseases  of  Plants*’, — you  will 
perhaps  be  of  a different  mind  : indeed,  some  facts  1 shall 
have  to  communicate  are  so  remarkable  and  interesting, 
that  I am  sure,  when  you  have  read  this  letter,  you  will 
not  think  the  subject  one  that  deserves  to  be  slighted. 

Insect  diseases  may,  I think,  be  divided  into  tivo  great 
classes;  those  resulting,  namely,  from  some  accidental 
external  injury  or  inter lud  derangement,  and  those  pro- 
duced hy  parasitic  assailants. 

I.  Under  the  Jirst  head  we  may  begin  with  twunds, 
fractures,  mutilations,  and  other  extraneous  causes  of  dis- 
ease. To  these— insects  lu-e  peculiarly  subject;  and 
thomdi  they  are  not,  like  the  Crustacea  and  jlrachnida'^ 
and  some  other  invertebrate  animals,  endowed  with  the 
power  oCrep7'oducing  a mutilated  limb,  yet  their  wounds 
appear  to  heal  very  rapidly,  and  at  the  time  they  are  in- 
flicted to  produce  little  pain^*.  But  it  those  important 
members,  their  antoince,  are  mutilated,  insects  seem  to 
suffer  a kind  of  derangement ; the  great  organ  ot  their 
communication  with  each  other,  and  in  various  respects 
with  the  external  world,  being  removed,  all  their  instincts 
at  once  fail  them.  I formerly  related  how  the  amputa- 
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The  Principles  of  Uotnnp  and  of  Vegetable  Physiology,  § 810—353. 

'■  Dr.  Lcacli,  from  a coinmuiiicatioii  ot  Sir  .Joseph  Banks,  has 
given  a very  interesting  liistory  of  a si)iiler  which,  having  lost  five  of 
its  legs,  li'oin  a web-weaver  had  become  a hunter ; these  legs  it  after- 
wards reproduced,  though  shorter  than  the  others.  Tnnn.  Trans,  xi. 
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tion  ol'  these  aH'ecls  the  queen-bee^.  A similar  result 
as  Huber  tells  us’’,  follows,  when  tlie  same  experiment  is 
repeated  on  the  \^'o^^kcrs  or  drones : tliey  immediately 
become  unable  to  take  any  further  part  in  the  labours  of 
the  hi\e,  they  can  no  longer  guide  themselves  except  in 
the  light;  if  they  petition  one  of  their  fellow  citizens  for 
honey,  they  are  unable  to  direct  their  tongue  to  its  mouth 
to  receive  it;  they  remain  near  the  entrance  of  the  hive, 
and  when  the  light  is  intercepted  they  rusli  out  of  it  to 
return  no  more. 

Insects  occasionally  are  subject  to  tumours  or  a preter- 
natural enlargement  of  their  parts  and  organs.  The  an- 
tennae ol  bees  sometimes  swell  at  tlieir  extremity  so  as 
to  resemble  the  bud  ol  a flower  ready  to  open,  becoming 
at  the  same  time  very  j'ellow,  as  does  the  fore  part  of 
the  head'=.  I once  saw  a specimen  of  vl  Hydrophibis — 
agreeing  with  H.  Juscipcs  in  every  other  respect  even 
to  the  most  minute  punctum — which  had  a large  tumour 
on  each  side  of  the  prothorax,  evidently  accidental,  occa- 
sioned {irobably  by  the  stoppage  of  the  jiores  by  which 
the  supeifluous  moisture  and  air  escape  when  it  under- 
goes its  last  change.  The  converse  of  this  I have  ob- 
seived  to  take  place  sometimes  in  the  same  part  of  Gco- 
t)  upes  Joveatus,  the  ordinary  lateral  J'ovea;  becoming  very 
considerably  enlarged  ; — thi^  was  the  case  with  the  spe- 
cimen from  which  Mr.  Marsham  made  his  description 
of  that  insect.  The  species  is,  however,  very  distinct  in 
other  resjiects,  and  may  always  be  known  by  its  small 
size.  It  happens  now  and  then  also,  that  these  tumours 
lepreseut  blisters.  I saw  one  once  on  one  elytrum  of  a 
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beetle  iiiui  not  on  the  other.  'I’hose  of  Serropalpus  (ab 
Mr.  MacLcay,  on  the  authority  of  M.  Clairville,  informs 
me)  are  particularly  subject  to  this  disease.  But,  of  all 
the  organs,  the  wings  are  most  exposed  to  derangements 
of  this  kind.  De  Geer,  in  a specimen  of  Pieris  Cratevgi 
just  excluded  from  the  chrysalis,  observed  that  one  of 
these  was  distended  by  a considerable  quantity  of  extra- 
vasated  green  fluid — two  or  three  large  drops  following 
an  incision.  Tins  disease  appeared  to  arise  from  the 
lower  membrane  not  adhering  to  the  upper;  so  that  the 
nervures — which  are  rather  longitudinal  channels,  being 
open  below,  than  tubes — were  not  closed  to  confine  the 
fluid  to  its  proper  course.  The  malady,  which  might 
be  called  a dropsy  of  the  wing,  carried  off  the  insect 
the  day  after  its  exclusion ^ Reaumur  observed  that 
the  wings  of  some  flies  were  alfected  by  an  «/r-dropsy, 
as  he  calls  it,  which  ap})earcd  to  arise  from  the  air  escap- 
ing from  its  natural  channels,  and  thus  separating  the 
two  membranes  that  form  the  vving,  and  filling  the  ca- 
vity produced  by  their  separation*’. 

Sometimes  also  mondrositicn  are  to  be  met  with  in 
these  animals,  or  variations  from  a symmetrical  structure 
in  organs  that  are  pairs.  I have  a beetle  in  whicli  the 
t ‘rmina!  joint  of  one  of  the  maxillary  palpi  is  short,  ovate, 
and  acute;  and  that  of  the  other,  long,  semiovate,  and 
rather  obtuse.  A specimen  of  BUips  Mortisuga  in  my 
cabinet,  taken  by  Mr.  Denny,  besides  the  terminal  mucro 
of  the  rhjlra,  has  a long  diverging  lateral  one.  Goeze 
had  the  larva  ol'  :i  Snublis  brought  to  him  in  which  one 
of  the  two  lore-legs,  though  (lerlecl  in  all  its  parts,  was 
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only  fuiH'llie  Ic-iioth  dI'iIic  oilier'';  which  he  regarded  as  a 
reprodiietioii,  Iml  il  seems  rather  a malt'ormalion.  Mul- 
ler mentions  a most  extraordinary  fact  of  a Koctua,  which 
when  disclosed  from  the  pu[ia  retained  the  head  of  the 
larva'’.  One  of  the  most  remarkable  instances  of  this  kind 
that  have  fallen  under  my  own  observation,  may  be  seen 
in  a specimen  of  Chn/somcla  lucmoplera  in  the  cabinet  of 
our  friend  Curtis;  in  which  one  ol’  the  thighs  })roduces 
a double  tibia,  but  onl}'  one  ot  these  is  lurnished  with  a 
tarsus. 

The  diseases  of  insects  which  arise  from  some  micrnul 
cause  are  not  very  numerous.  The  first  that  I shall 
mention  is  a kind  ot  vertigo.  “ Ants  have  also  their 
maladies,”  says  M.  P.  Huber : “ I have  noticed  one  ex- 
tremelv  singular  ; the  individuals  attacked  by  it  lose  theii 
power  of  guiding  themselves  in  a straight  line,  they  can 
walk  only  by  turning  round  in  a circle  of  small  diameter 
and  always  in  the  same  direction.  A virgin  female  shut 
Ilf)  in  one  ot  luv  glasses  was  seized  on  a sudden  with  this 
distemper;  she  described  a circle  of-an  inch  in  diameter, 
and  made  about  a thousand  turns  in  an  hour,  or  not 
quite  seventeen  in  a minute.  She  continued  constantly 
turning  round  for  seven  days,  and  when  I visited  her  in 
the  night  I found  her  still  in  motion.  I gave  her  honey 
— and  I think  that  she  ate  some  ot  it.”  He  observed 
that  some  workers  were  attacked  by  a similar  disease : 
one  of  these,  however,  had  the  power  of  walking  from 
lime  to  time  in  a straight  line  ; when  placed  upon  its  head 
it  continued  its  uvralions Similar  motions  of  a little 
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moth,  mentioned  on  a former  occasion  mayperhaps  have 
been  produced  by  tlie  same  cause.  Bees  are  also  sub- 
ject to  vertigo,  which  has  been  attributed  to  their  eating 
poisonous  lioney'^— but  may  not  this  disease  in  all  these 
cases  arise  from  some  derangement  of  the  nervous  sy- 
stem? One  of  the  ants  which  was  so  afiected  had  lost 
one  of  its  antennas;  but  as  this  was  not  the  case  with  the 
others,  no  great  stress  is  to  be  laid  upon  the  circumstance. 
Huber  does  not  inform  us  whether  those  attacked  by 
this  disease  recovered  or  not. 

I have  observed  more  than  once,  that  thejicsh-fy  and 
some  others  of  the  same  tribe  are  subject  in  particular 
seasons  to  a kind  of  convulsions.  When  thus  attacked, 
they  kick  and  struggle,  and  seem  unable  to  fly.  Some- 
times they  lie  upon  their  backs  without  motion,  but  if  a 
finger  be  placed  near  them  their  convulsive  motions  are 
renewed.  When  thrown  into  the  air,  instead  of  flying, 
they  fall  to  the  ground.  Had  this  distemper  occurred  ear- 
lier or  later  in  the  year  I should  have  attributed  it  to  the 
benumbing  effects  ol  cold ; but  as  mv  observations  were 
made  one  year  (1816)  in  May,  and  in  another  (1811)  in 
the  latter  end  of  June,  this  could  scarcely  be  the  case. 
In  the  year  last  mentioned  I observed  that  many  flies 
died  under  its  influence.  In  Avet  seasons  this  tribe  is 
subject  to  another  disease,  which  proves  latal  to  many  of 
them,  and  indeed  to  other  Dipteva.  A white  crust  ap- 
pears to  be  foi  nied  upon  the  abdomen  both  above  and 
below,  of  a granular  ajipearance,  much  resembling  fine 
moist  sugar.  On  the  back  of  that  part  this  crust  does 
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not  cover  the  margins  of  the  segments,  which  gives  it 
the  appearance  of  white  bands;  so  that  deceived  by  it,  1 
have  often  at  first  Battered  myself  that  1 luul  met  with 
some  new  species.  'J'iie  nnder-side  of  the  abdomen  is 
wholly  covered  by  it,  divided  in  the  middle  into  two  lon- 
gitudinal masses,  the  anal  segment  being  bare.  l)e  Geer 
has  itoticed  this  or  a similar  disease,  which,  when  flies  are 
attacked  by  it,  causes  the  abdomen  to  swell  so  as  even 
to  burst,  and  the  segments  become  dislocated.  Upon 
opening  the  abdomen  it  is  found  filled  with  a white  unc- 
tuous substance,  which  often  accumulates  (as  above  de- 
scribed) on  its  external  surface Ur.  Host  says  that 
in  this  disease  when  the  animal  is  dead,  the  wings,  which 
were  before  incumbent,  become  extended,  and  its  almost 
invisible  pubescence  grows  into  long  hairs De  Geer 
seems  to  think  that  these  flies  are  thus  affected  in  conse- 
(pience  of  having  eaten  some  poisonous  food‘s;  but  I ra- 
ther suspect,  as  I have  observed  it  become  prevalent 
chiefly  in  wet  seasons,  that  it  arises  from  a superabun- 
dance of  the  nutritive  fluid,  or  of  the  fat,  so  that  it  seems 
to  be  a kind  plethora. 

Mr.  Sheppard  once  brought  me  a panicle  of  grass,  the 
glumes  of  which  were  rough  with  hairs,  or  small  bristles, 
to  which  several  s]iecimens  ot  a fly  related  to  FAimerus 
plpiens  Meig.  adhered  by  their  proboscis.  At  first  1 
thought  that  having  been  entrapped  by  the  bristles,  and  un- 
able to  extricate  themselves,  they  had  jierished  from  want 
of  food ; but  since  when  touched  they  readily  dropped 
from  the  glumes,  some  other  cause,  jierhajis  disease,  pro- 
bably occasioned  this  singular  suspension  ol  themselves. 
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1 lie  maladies  to  which  bees  and  silk-'jcunns  i\r^  subject 
aie  more  interesting  to  us  than  those  Jlies,  on  account 
of  their  utility  as  adtivated  insects.  One  of  the  worst 
distempers  which  attacks  the  first  of  these  animals  is  a 
kind  ol  loose?iess  or  dysentery : this  happens  early  in  the 
year,  when  they  are  fed  with  too  much  honey  without 
any  portion  of  bee-bread,  and  sometimes  destroys  whole 
hives.  Their  excrements,  instead  of  a yellowish  red, 
then  become  black,  and  the  odour  they  emit  is  insupport- 
able I the  bees  no  longer  observe  their  usual  neatness, 
inducing  them  to  leave  the  hive  when  they  void  their  ex- 
ciements,  but  they  defile  it,  their  cells,  and  each  other. 
Several  remedies  have  been  prescribed  for  this  disease. 
1 o prevent  it,  a syrup  made  by  an  equal  mixture  of 
good  wine  and  honey  is  recommended ; and  as  a cure,  to 
place  in  the  hive  combs  containing  cells  filled  with  bee- 
breads  But  one  of  the  worst  maladies  to  which  these 
useful  animals  are  subject,  is  that  called  by  Schirach 
iuux  (^ouvenn.  It  originates  with  the  larva?  5 and  is  caused 
either  by  their  being  led  with  unwholesome  food,  or  Avhen 
the  queen,  as  sometimes  happens,  lays  her  eggs  so  that 
the  head  of  the  grub  is  not  in  a proper  position  for 
emerging  from  the  cell  when  the  period  for  its  disclosure 
is  arrived  : — the  consequence  is,  that  in  both  cases  it  dies 
and  becomes  putrid,  which  sometimes  produces  a real 
pestilence  in  a hive.  The  remedy  for  this  evil  is  to  cut 

away  the  infected  combs,  and  to  make  the  bees  under<»-o 
• ® 
a last  ol  two  days*’.  Ihe  hive  should  be  cleaned  and 

fumigated,  by  burning  under  it  aromatic  plants. 
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riie  cultivators  of  the  .s/Y/i-tforw  in  France  have  f>iven 
names  to  several  diseases  to  which  that  animal  is  subject. 
One  iscalletl  La  Ihruge,  and  is  supimsed  to  be  occasioned 
either  by  too  great  heat,  or  by  too  sudden  a transition  from 
cold  to  heat.  It  takes  place  when  (he  caterpillar  is  first 
hatched;  which  lives  perhaps,  but  in  a very  sickly  state, 
till  it  should  spin  its  cocoon  and  assume  the  pupa,  when  it 
expires.  Another  degree  of  the  same  disease  is  called  f.es 
Harpions  or  Passis.  A second  distemper  of  this  animal 
is  Des  Vachcs,  Le  Gras  or  La  Sawic:  this  is  a mortal  dis- 
ease, supposed  to  be  of  a putrid  nature,  and  prodnceil 
by  mephitic  air ; it  shows  itself  after  the  second  moult, 
but  I'arely  after  the  subsequent  ones.  When  a caterpil- 
lar is  first  attacked,  changing  the  air  may  prove  a remedy  ; 
but  when  the  disease  has  made  progress,  it  is  best  to 
burn  or  buiy  them,  since  if  the  poultry  pick  them  up 
they  might  be  ])oisoned  by  them.  A third  disease  of 
silk-worms  is  called  IjCS  Marts  Blancs,  or  Tripes,  which 
is  also  occasioned  by  impure  air,  when  the  leaves  the 
anijual  feeds  upon  are  heaped  so  as  to  produce  fermen- 
tation. The  caterj)illars  attacked  by  it  die  suddenly, 
and  preserve  after  their  death  the  semblance  of  life  and 
health.  Too  great  heat,  whether  artificial  or  natural, 
occasions  Im  Tauff'e,  another  disease,  which,  when  the 
heat  continues  long,  destroys  all  those  that  are  arrived 
at  their  last  stage  of  existence  in  their  larva  state.  Black 
points  scattered  over  different  parts  of  the  body,  or  livid 
and  blackish  spots  in  the  vicinity  of  the  spiracles,  fol- 
lowed by  a yellowish  or  reddish  tint,  are  symptoms  of  a 
fourth  malady,  called  Im  Mnscardine.  After  this  the  ani- 
mal soon  dies,  and  becomes  mouldy,  but  does  not  stink. 
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This  disease  is  not  contagious,  and  is  thougiit  to  be 
caused  by  a moist  heat,  attended  by  pernicious  exhala- 
tions. La  Luzctte^  Luisette,  or  Clairme,  is  another  ma- 
lady, which  shows  itself  most  commonly  after  the  fourth 
moult.  It  seems  to  arise  from  some  original  defect  in 
the  egg.  The  caterpillars  attacked  by  it  may  be  known 
by  their  clear  red  and  afterwards  dirty  white  colour ; 
their  body  becomes  transpareiit,  and  the  matter  of  silk 
exudes  in  drops  from  their  spinnerets;  consequently, 
though  as  voracious  as  the  rest,  they  are  never  able  to 
construct  a cocoon,  and  should  be  destroyed.  Les  Dra- 
gees is  the  name  given  to  cocoons  which  include  a larva 
that  never  becomes  a })iipa.  The  cause  of  this  disorder 
has  not  been  ascertained,  and  whole  broods  are  some- 
times subject  to  it,  which,  as  in  the  last,  seems  to  imply 
some  defect  in  the  eggs.  But  as  the  caterpillar  spins  its 
cocoon,  and  the  silk  is  as  good  as  usual,  it  is  a malady 
of  no  great  importance.  Lastly,  sometimes  the  mulberry 
leaves  have  a gummy  rather  acrid  secretion,  which 
purges  the  silk-worms ; their  excrement  is  no  longer 
solid  ; they  become  weak  and  languid  ; and  if  the  secre- 
tion is  abundant,  their  transpiration  is  impeded,  and  at 
the  time  of  moulting  they  are  become  so  feeble  as  to  be 
unable  to  cast  their  skin*. 

In  the  case  of  many  caterpillars  of  Lepidoptera  that 
died.  Bonnet  found  by  dissection  that  the  disease  was 
remotely  occasioned  by  a diarrhoea,  which  taking  place 
immediately  before  they  became  j)revcnted  the 

inner  membrane  of  their  intestines  from  being  rejected, 
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as  it  would  have  been  it'  no  extraordinary  cause  had 
prevented  it,  attached  to  the  hard  excrement.  He  found 
this  ineinbrane  converted  into  a jelly  occupying  great 
part  of  the  stomach,  which  he  conjectured  was  the  proxi- 
mate cause  of  their  death 

% 

To  conclude  this  head — spiders  are  rejnued  to  be  sub- 
ject to  the  stone ; 1 do  not  say  Calculus  in  Vesica  but 
we  are  informed  by  Lesser  that  Dr.  John  PJ-anck  leav- 
ing shut  up  fourteen  spiders  in  a glass  with  some  vale- 
rian I’oot,  one  ol  them  voided  an  ash-coloured  calculus 
with  small  black  dots'’. 

II.  I now  come  to  that  class  of  diseases  which  appears 
to  {)revail  almost  universally  amongst  insects — I mean 
those  resulting  from  the  attack  ol  parasitic  enemies. 
Thus  millions  and  millions  annually  perish  before  they 
have  arrived  at  their  perfect  state.  Diseases  of  this  kind 
proceed  either  Irom  vegetable  or  animal  parasites.  I shall 
begin  with  the  first,  which  will  not  occupy  us  long. 

i.  As  insects  pass  often  no  small  portion  of  their  life 
in  a state  of  tt)rj)idity,  in  which  they  remain  chiefly  with- 
out motion,  it  will  not  seem  wonderful,  should  any  par- 
tial moisture  accidentally  accumulate  upon  them,  that 
it  affords  a seed  })lot  for  certain  minute  fungi  to  come  up 
and  grow  in.  Persoon  observes  with  reoaril  to  his  oe- 
nus  Isaria,  that  one  species  grows  upon  the  larviv  of  in- 
sects {I.truncata),  and  another  upon  pupa’  (/.  crassa'^): 

as  he  does  not  say  upon  dead  larv:e  and  j)up;e,  as  uj)on 
a former  occasion perhaps  in  these  cases  these  plants 
may  constitute  an  insect  disease ; but  I lay  no  stress 
tipoii  it?  and  only  mention  the  circumstance  here  as  con- 
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nected  with  the  history  of’these  animals.  Mr.  Dickson  has 
described  a Sphceria  under  the  name  of  cnlomorhiza  that 
CTrows  upon  dead  larvte ; it  has  a slender  long  stipes  and 
spherical  granulated  head  : on  the  pupa  of  a species 
of  Tettigonia  in  my  cabinet,  another  kind  of  SpJucria, 
with  a twisted  thickish  stipes  and  oblong  head,  springs 
up  in  the  space  between  the  eyes.  I observed  something 
similar  but  longer,  in  the  grub  of  some  large  beetle  in 
M.  Du  Fresne’s  museum  at  Paris  ; and  I have  a memo- 
randum of  having  noticed  something  of  the  kind  on  the 
rostrum  of  a Calandra.  Bees  and  humble-bees  have 
been  sometimes  thought  to  have  some  species  of  mucor  or 
other  Fungilli  occasionally  growing  n})on  them ; but 
Mr.  Brown  is  of  opinion  that  stamina  which  they  have 
filched  from  flowers  have  been  mistaken  for  these 
Fungilli,  since  he  has  detected  those  of  Orcliidcee  in 
some  of  this  tribe,  and  upon  a beetle  shown  to  him  In' 
Mr.  MacLeay,  one  which  he  knew  to  be  the  stamen  ol 
an  Aristolocliia.  I fmee  observed  a bunch  of  what  I mis- 
took for  a singular  mucor  that  adoi'iied  the  vertex  of  a 
humble-bee,  between  the  antennae,  which  doubtless  were 
of  the  same  descri})tion ; and  I even  saw  one  upon  its 
wing.  Upon  a former  occasion  I mentioned  a parallel 
circumstance  with  respect  to  a species  o\'  Xylocopa^. 

ii.  The  animal  parasites  that  infest  insects  are  either 
themselves  insects;  or  worms. 

1.  Their  insect  infesters,  as  far  as  we  know  at  present, 
are  confined  to  the  Orders  Strcpsiptcra,  Hijmcnoptera, 
F)iptera,c[.i\<\  Aptcra : they  attack  them  so)netimes  in  theii 
egg  state,  most  frecjuently  when  they  are  larvm,  occasion- 
ally when  }ni})iC,  and  very  rarely  in  llu'ir  perlect  state. 
■’  \'oi . 111.  j).  — . 
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I'pon  many  ol'  these  1 have  fbnneily  enlaroed^,  and  I 
shall  now  add  such  lurther  circuinstances  as  I then 
omitted.  The  S/)rj)sip/rra  Orilcr,  as  at  present  known, 
consists  only  oi’ two  o-enera,  S/ijlops  and  Xcnos ; the  first 
being  ap})ropriated  to  the  imago  of  Andrena  l'\,  a kind 
of  hcc^  and  the  latter  to  that  of  the  ivasps.  Their  e-ws 
apj)ear  to  be  deposited  in  the  abdomen  of  these  insects  in 
which  they  feed,  till  having  attained  their  full  growth 
they  perforate  the  membrane  that  connects  its  segments; 
and  at  the  propertime  their  pnpa-casebursts,theyemerge, 
and  take  their  ilight.  .Sometimes  four  or  five  infest  a 
single  bee.  hether  the  latter  dies  upon  their  quitting 
it  I have  not  been  able  to  ascertain,  but  from  their  fly- 
ing, when  the  little  jiaiasite  is  very  near  leaving  them, 
with  their  usual  activity,  it  should  seem  that  this  disease 
is  not  mortal;  but  it  probably  prevents  their  breeding; 
I do  not  recollect  observing  the  exuvim  of  one  in  a malf^ 
bee'’. 

The  great  body  of  insect  parasites,  however,  belong 
to  the  Hymenoptcra  Order,  and  chiefly  to  the  Linnean 
genus  Ichneumon.  The  insects  of  this  Order  have  been 
denominated  P/vVic/yies,  because  of  the  wonderful  instincts 
ot  ants,  wasps,  bees,  and  other  gregarious  tribes  that  be- 
long to  it;  and  they  merit  a name  of  honour  not  less  for 
the  benefits  that  they  confer  upon  mankind,  by  keeping 
within  their  jiropei  limits  the  various  insect-destroyers 
of  the  produce  of  the  globe.  It  deserves  notice  that 
when  these  latter  increase  to  a degree  to  occasion  alarm, 
tlieir  parasites  are  observed  to  increase  in  a muchgreater, 
so  as  to  prevent  the  great  majority  of  them  from  breed- 
‘ Vor,.  I.  p.  2(i4— . 

Ap.  Aiinl,  ii.  111.  Trav<.  xi.  !)()—, 

VOL.  IV. 


I' 


210 


DISEASES  or  INSECTS- 


ing*.  Though  these  benefactors  of  the  human  race  con- 
stitute numerous  genera,  at  present  not  ’.veil  ascertained, 

I shall  speak  of  most  of  them  undet  the  common  name 
of  Ichnenmon. 

The  ajipearance  of  these  little  four-winged  flies  puzzled 
much  the  earlier  naturalists : — that  a caterpillar  usually 
turning  to  a moth  or  hutterjiy  should  give  birth  to  my- 
riads oijlies,  was  one  of  those  deep  mysteries  of  nature 
which  they  knew  not  how  to  fathom'’ : even  the  pene- 
trating genius  of  our  great  Ray,  though  he  ultimately 
ascertained  the  real  fact  S was  at  one  time  here  quite  at 
fault ; for  he  seems  at  first  to  have  thought,  when  from 
any  detect  or  weakness  nature  could  not  bring  a cater- 
pillar to  a butterfly,  in  order  that  her  aim  might  not  be 
entirely  defeated,  that  she  stopped  short,  and  formed 
them  into  more  imperfect  animals''. 

Before  I detail  more  particularly  the  proceedings  of 
Ichneumons,  I shall  make  a few  general  remarks  upon 
them.  The  structure  of  the  instrument  by  which  they 
are  enabled  to  deposit  their  eggs  in  their  appropriate 
station  has  been  before  sufficiently  described  ^ ; it  is  long 
or  short  according  to  the  situation  and  circumstances  of 
the  larva  which  receives  them  : if  it  lives  in  the  open  air, 
and  the  access  to  it  is  easy,  it  is  usually  short  and  re- 
tracted within  the  body;  but  if  it  lies  concealed  in  deep 
holes  or  cavities,  or  shuns  all  approach,  it  is  often  very 
long.  Thus  in  Pimpla  Manifestator,  which  commits  its 
eggs  to  the  grub  of  a wild  bee  Inhabiting  the  bottom  of 
deep  holes  bored  in  posts  and  rails,  the  ovipositor  is 


''  Reaum.  ii.  439. 
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iicariy  an  incli  and  hall’  in  lengtli,  and  in  some  exlra- 
Kuropean  species  three  inches.  How  the  egg  is  pro- 
pelled so  as  to  pass  in  safety  from  the  oviduct,  along  this 
extended  and  very  slender  instrument  to  the  <rrub  for 
which  it  is  destined,  has  not  been  certainly  ascertained  ; 
but  from  an  observation  of  lleauimn’s  •'*  it  should  seem 
that  it  is  aided  in  its  passage  by  some  fluid  ejected  at  the 
same  time  with  it,  or  is  so  lubricated  as  to  slide  easilyAvith- 
out  being  displaced.  The  flies  we  are  speaking  of  by 
some  authors  are  called  Musc(C  X'thvcnifcs,  because  when 
searching  for  the  destined  nidus  of  their  eggs  their  an- 
tenme  vibrate  incessantly,  and  it  is  by  the  use  of  these 
wonderful  organs  that  they  discover  it  wherever  it  lurks. 
Bergman  observed  that  J'a’iius  Jaculator  searches  for  the 
latent  grub  ol  certain  bees  and  other  Hi/mmoptcra  witb 
its  antennae*’;  and  from  Mr.  Marsham  we  learn  that 
Pimpla  Ma/iijcsfafor,  before  it  inserts  its  ovi))ositor  in  the 
nest  of  the  grub  of  Chclostoma  mcixillosa,  explores  it  first 
with  one  aiiienna  and  then  w'ith  the  other,  plunging 
them  all  the  while  intensely  (jiiivering  up  to  the  very  root 
W'ith  res))ect  to  their  size.  Ichneumons  vary  greatly; 
some  being  so  extremely  minute  as  to  be  invisible  to  the 
naked  eye,  unless  moving  upon  glass;  while  others,  as  to 
their  length,  emulate  the  giants  amongst  insects.  The 
foimei,  unless  appropriated  to  the  eggs  themselves,  usu- 
ally commit  many  eggs  to  a single  larva,  while  the  latter 
are  directed  by  their  instinct  to  introduce  into  them  only 
one.  Some  of  the  former  description  are  endowed  with 
the  faculty  of  leaping'*.  The  food  of  Ichneumons,  and 

’ Ileaum.  vi.  ;30G.  i.  Sucr.  Umi 
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indeed  of  other  internal  parasites,  is  chiefly  the  epiploon 
or  fat  of  tlio  larva,  but  they  never  touch  any  vital  organ ; 
so  that  it  continues  to  feed,  and  probably  more  voraci- 
ously, grow,  cast  its  skin,  and  often  it  changes  to  a chry- 
salis, although  at  the  same  time  inhabited  by  an  army  of 
these  little  devourers. 

Ichneumons,  as  far  as  has  been  at  present  ascertained, 
are  parasitic  upon  other  insects  chiefly  in  their  three  first 
states,  a solitary  instance  only  having  been  observed  ol 
their  inhabiting  an  imago ; but  from  their  first  exclusion 
as  eo-o'S  from  the  ovary  till  their  assumption  of  that  state 
they^  give  them  no  rest.  I shall  therefore  first  treat  ol 
those  that  infest  the  eggs ; next  those  appropriated  to 
larvcE;  and  lastly  those  that  devour 

Vallisnieri  appears  to  have  been  the  first  naturalist  who 
discovered  that  Ichneumons  were  appropriated  to  the 
of  other  insects.  He  observed  one  proceed  from  those 
of  the  emperor-moth  i^Satnrnia  pavoniu) ; findingtwoholes 
in  each  egg,  one  larger  than  the  other,  he  conjectured 
that  one  was  made  when  it  entered,  and  the  other  when 
it  emerged.  In  this  case  the  egg  of  the  Ichneumon  must 
be  fixed  on  the  outside  of  the  egg  it  was  to  feed  upon ; 
though  some  appear  to  pierce  it  with  their  ovipositor, 
and  consequently  introduce  their  egg  w'ithin  : for  he  says 
afterwards ; “ I have  seen  with  my  own  eyes  a certain 
kind  of  wild  flies  deposit  their  eggs  upon  other  eggs,  anti 
bore  and  pierce  others  with  an  aculeus — by  which  they 
have  introduced  the  egg^.”  Count  Zinanni,  a corre- 
spondent of  Reaumur’s,  saw  an  Ichneumon  pierce  the 

for  it  to  t.  xxxii./.  19,  20  of  that  author;  whereas  the  Ichncimioii 
tliat  preys  uj)ou  the  aphidivorous  Hies  docs  not  jump,  and  is  figured 
by  De  Geer  <10.5.  /.  xxxit ./.  2G  - 29.  The  jumping  one  feeds  on  the 
Im-va  of  a CorcvwUci.  ' Vallisnieri  Lcttcrr,  &c.  SO, 
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eggs  witli  her  ovipositor  reiioaledly  ; whic  h in  al)OLit  till 
teen  clays  were  filled  with  the  i)iipa,  and  in  six  more  pro- 
duced the  imago®.  /.  (hviloyim  is  the  only  Jciwxvn  sjiecies 
ot  egg-devourers ; hut  most  likely  there  are  many,  vary- 
ing m size,  according  to  the  size  of  the  egg  they  inhabit. 
Probably  /.  J/owms  L.,  and  /.  Sllaw,  are  of  this 

description i'.  It  is  wonderliil  what  a number  these  little 
flies  destroy : out  ot  a mass  of  more  than  s/a2j/  eggs 
which  was  brought  to  De  Geer,  not  o/ic  had  escaped  the 
Ichneumon‘s.  But  the  most  extraordinary  thing  is,  that 
even  these  little  creatures  we  are  told  are  destroyed  by 
another  still  more  minute‘s. 

'Phough  the  animals  we  are  speaking  of  usually  de- 
stroy only  a s/i/g/c  egg,  yet  some  ajipear  not  so  to  con- 
flne  themselves.  Geoffrey  informs  us  that  the  larva  of 
one  of  the  Ichneumons  whose  females  are  without  wings 
{Cjyplifs  f.)  devours  the  eggs  of  the  nests  of  spiders,  and 
from  Us  size— it  is  nearly  a cpiarter  of  an  inch  long— it 
must  leqnire  several  of  them  to  bring  it  to  maturity  One 
of  those  also  whidi  destroys  the  gnat  infesting  tlie  wheat 
(/.  inscrc/is  K.)  apjiears  to  devour  them  in  their  egg  state, 
and  could  not  be  brought  to  perfection  by  the  food  that 
a single  cme  would  furnish  b 

The  Ichneumons  that  are  parasitic  upon  larvct  are 
die  most  numerous  of  all.  Some  of  them  are  deposited 
y the  parent  fly  on  the  o?(/side  of  their  prey,  and  others 
introduced  into  its  hiterion  Ophion  luteus  F.  is  one  of 
the  former  tribe;  it  plants  its  eggs  in  the  skin  of  the  ca- 
terpillar of  the  puss-moth  {Cerum  Vinula).  Each  egg  is 

another  spec, es  under  /.  O-culorum,  in  F..  W.  ]«44. 
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furnished  with  a footstalk  terminating  in  a bulb®,  which 
is  so  deeply  and  firmly  fixed  that  it  is  impossible  to  ex- 
tract it  without  detaching  a portion  of  the  animal  with 
it,  and  even  when  the  caterpillar  changes  its  skin  it  is  not 
displaced.  After  it  is  hatched,  the  grub,  while  feeding, 
keeps  its  posterior  extremity  in  the  egg-shell,  to  which 
it  adheres  so  pertinaciously,  that  it  is  scarcely  possible 
to  disengage  it  without  crushing  it.  It  fixes  itself  by  its 
mandibles  to  the  skin  of  the  caterpillar,  and  keeps  con- 
stantly Slicking  the  contents  of  its  body  till  it  dies  : some- 
times nine  or  ten  of  these  larva?  inhabit  a single  caterpil- 
lar^. Reaumur  has  given  an  account  of  other  external  Ich- 
neumons. Upon  one  caterpillar  that  he  examined,  they 
were  so  numerous  as  to  render  the  poor  animal  quite  a 
spectacle,  and  they  underwent  their  metamorphosis  at- 
tached to  it  One  species  of  this  description  avenges  the 
cause  of  insects  upon  their  most  ])itiless  foes,  the  all-de- 
vouring spider — for  in  the  midst  of  her  toils  and  lines  of 
circuinvallatiou  it  makes  her  its  prey.  De  Geer,  meeting 
one  day  with  a young  spider  of  a common  kind,  observed 
with  surprise,  engaged  in  sucking  it,  a small  white  grub, 
which  was  firml  y attached  to  the  abdomen  near  the  trunk. 
Putting  it  by  in  a glass,  after  some  days  he  examined  it 
again ; when  he  observed  that  it  had  spun  the  outline  of 
a vertical  web,  had  stretched  threads  from  the  top  to  the 
bottom  ol  the  glass  and  from  one  side  to  the  other,  and 
had  also  spun  the  radii  that  meet  in  the  centre,  and  this 
was  all ; — but  what  was  remarkable,  the  larva  that  had 
ted  upon  it  was  suspended  in  the  centre  of  this  web, 
where  it  was  engaged  in  spinning  its  own  cocoon,  while 
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the  spicier,  exhausted  by  tliis  last  cftbrl,  had  fallen  dead 
to  the  bottom  ot  the  glass.  It  cannot  be  asserted  posi- 
tively that  this  suspension  of  the  larva  of  the  Ichneumon 
in  the  centre  of  the  web  ahcays  takes  place ; but  if  it  does, 
as  seems  most  probable,  it  shows  that  this  little  parasite 
is  endowed  with  an  instinct  which  causes  it  so  to  act  upon 
the  spider  as  may  induce  it  to  spin  a web  so  nicely  timed 
as  to  be  sulHciently  complete  at  the  period  of  its  death 
and  ot  the  change  of  the  Ichneumon,  for  the  latter  to  cast 
it  down  and  assume  its  station 

But  the  great  bulk  of  the  parasitic  Ilymcnopterous  de- 
vourers  of  larvie  have  their  assigned  station  >xithin\\\e  bo- 
dy.  As  Entomologists  in  bi'eeding  insects  have  paid  their 
piincipal  attention  to  Lcpidoptcvci,  it  necessarily  follows 
that  theii  Ichneumon  intestors  must  be  most  generally 
known  ; but  doubtless  the  larvao  of  the  other  Orders  are 
not  whcdly  liberated  horn  this  scourge : they  also  require 
to  be  kept  within  due  limits,  and  have  their  appropriate 
paiasites.  Some,  however,  in  most  ol  them  have  been 
detected ; ol  which  I shall  now  proceed  to  state  to  you 
the  most  interesting  examples,  beginning  with  the  Co- 
leopteru. 

Alysia  yLanducator  Latr.  remarkable  lor  having  man- 
dibulm  that  do  not  close,  and  toothed  at  the  end,  usually 
attends  masses  ol  dun^,  both  of  man  and  cattle,  probably 
for  the  purpose  ol  depositing  its  eggs  in  some  of  the  Co- 
leopterous larvae  that  inhabit  it.  Mr.  Stephens,  one  of  the 
most  accurate  observers  as  well  as  one  of  the  best  Ento- 
mologists of  the  present  day,  informs  me  that  he  once 
captuied  three  specimens  of  Tunarcha  tcncbricosa,  from 
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each  of  which  forty  or  fifty  minute  Ichneumons  emerged. 
An  insect  also  of  this  Order,  that  is  a great  benefactor  to 
mankind,  as  a destroyer  of  the  plant-lice, — I mean  the  la- 
dy-bird {Coccinclla\  in  its  larva  state  is  itself  subject  to  the 
attack,  as  we  learn  from  De  Geer,  of  one  of  these  small 
parasites®.  He  detected  them  also  in  that  of  two  species 
of  weevils  [Curculio  L.):  and  in  the  pupa  of  some  large 
grub  of  a beetle  inhabiting  the  wood  of  the  elm,  perhaps 
that  of  the  stag-beetle,  he  found  the  pupa  of  one  of  those 
Ichneumons  that  have  an  exserted  ovipositor*’.  Doubt- 
less, did  we  know  their  history,  we  should  find  that  num- 
berless species  have  their  internal  assailants  belonging  to 
this  tribe. 

Orthoptcrotis  larvae  seem  not  to  have  been  yet  an- 
nounced as  affording  a pabulum  to  these  animals : but 
the  late  Dr.  Arnold,  whose  tact  for  observation  with  re- 
gal'd to  the  manners  and  economy  of  insects  has  rendered 
his  loss  irreparable,  discovered  that  the  remarkable  pa- 
rasitic genus  Evania  F.  was  appropriated  to  the  all- 
devouring  Blatta.  Whether  it  attacked  it  in  its  egg  or 
larva  state  I have  not  been  informed.  This  little  bene- 
factor is  here  extremely  rare,  at  least  in  the  country  per- 
haps in  to-iVns,  where  the  cock-roach  abounds,  it  may  be 
more  common. 

The  observations  of  naturalists  have  chiefly  been  con- 
fined to  the  Hemipterous  genus  Aphis ; but  these  early 
attracted  their  notice.  Leeuwenhoek  has  given  a par- 
ticular and  entertaining  account  of  the  proceedings  of 
/.  Aphidum  L.  As  soon  as  the  little  flies  approached 
their  prey,  they  bent  their  abdomen,  which  is  rather 
Jong,  between  their  legs,  so  that  tiie  anus  projected  be- 
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volul  llio  lu*;ul ; then  with  llieir  ovijiositor  they  i)i<‘rce(l 
the  liotiv  of  the  Aphis,  at  the  same  time  carefulJy  avoid- 
ino-  all  contact  with  it  in  every  other  part : whenever  they 
succeeded  in  their  attempt,  a tremulous  motion  of  the 
abdomen  succeeded.  Only  a single  egg  is  committed  to 
one  Aphis : when  hatched,  the  latter  becomes  very  smooth 
and  appears  swelled;  it  is,  however,  full  of  life,  and  moves 
when  touched.  Those  that  are  thus  pricked  separate 
themselves  from  their  sound  companions,  and  take  their 
station  on  the  imdcrsidc  of  a leaf.  After  some  days  the 
inclosed  grub  pierces  the  belly  of  the  Aphis,  and  at- 
taches the  margin  of  the  orifice  to  the  leaf  by  silken 
threads;  upon  this  it  dies,  becomes  white,  and  resembles 
a brilliant  bead  or  pearl  De  Geer  observed  also  an 
Ichneumon  on  the  Coccus  of  the  elm,  I.  Coccorum 

Amongst  the  Ncuropterous  tribes  likewise,  probably 
the  Ichneumonidic  commit  their  usual  ravages;  but  their 
exploits,  as  far  as  I recollect,  have  met  with  no  historian. 
I have  a small  species  related  to  Chclonus  Jur.,  which  a 
memorandum  made  when  I took  it  tells  me  was  obtained 
from  jEslina  viatica ; yet  I do  not  remember  ever  tracing 
that  species  to  its  final  change,  so  that  I must  have  taken 
this  Ichneumon  from  the  perfect  insect.  It  suffices,  how- 
ever, to  prove  that  this  tribe  is  also  exposed  to  the  attack 
of  these  parasites.  Where  larvae  and  {)upm  are  aepiatic, 
it  seems  probable,  it  any  attack  is  made  upon  them,  that 
it  must  take  place  after  they  have  (juitted  the  water. 

In  the  llymenoplcra  Oi'der  itsell^  almost  every  genus 
has  been  ascertained  to  have  its  Ichneumon  parasites. 
Not  even  the  fortified  habitations  of  the  gall-flies  (C^- 
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nips  S.)  can  escape  them,  almost  every  species  becoming 
their  prey;  a circumstance  which  puzzled  not  a little 
some  of  the  older  naturalists,  when  they  at  one  time  saw 
a fly  not  remarkable  for  its  colours  or  brilliancy  emerge 
from  the  curious  moss-like  Bedeguar  of  the  wild  rose, 
and  at  another  were  struck  by  the  appearance  of  one  of 
those  splendid  minims  of  nature  which  almost  dazzle  the 
sight  of  the  beholder®.  Immunity,  however,  from  this 
pest  seems  to  have  been  granted  to  the  gregaidous  Hy- 
menoptcra ; at  least  none  has  yet  been  discovered  to  at- 
tack the  ant,  the  wasp,  the  humble-bee,  or  the  hive-bee ; 
in  which  last,  had  there  been  one  appropriated  to  it,  it 
could  never  have  escaped  the  notice  of  the  Ileaunmrs  and 
the  Hubers.  The  solitary  bees,  howevei',  as  we  have  seen 
above do  not  escape;  and  Epipone  spinipcs,  a solitary 
wasp  which  feeds  its  own  young  with  a number  of  green 
caterpillars  is  itself,  when  a larva,  though  concealed  in 
a deep  burrow,  the  prey  of  the  grub  of  an  Ichneumon, 
which  by  means  of  a long  ovipositor  introduces  its  egg 
into  its  body^*.  Even  these  })arasites,  w hose  universal  of- 
fice it  is  in  their  first  state  to  prey  upon  insects,  are  them- 
selves subject  to  the  same  malady.  Iclmeumonidan  de- 
vourers  are  kept  in  check  by  other  Iclmeumonidan  devour- 
ers.  These  in  some  cases  are  so  numerous  as  to  destroy 
the  tilhe  of  the  kinds  they  attack'.  Thus  an  ever-watch- 
ful  Providence  prevents  these  parasites  from  becoming 
so  numerous  as  to  annihilate  in  any  place  tlie  species  ne- 
cessary for  the  maintenance  of  the  general  economy  and 
proportion  of  animal  and  vegetable  productions.  Amongst 
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llie  assailiints  ol’  the  Hj/mcuoptcra,  none  seem  to  have  a 
more  laborious  task  assigned  tliem  than  those  that  pierce 
the  various  galls  in  which  the  larva'  of  the  Cynips  tribe 
are  inclosed.  To  look  at  an  oak-ap()le,  we  should  think 
it  a work  of  difficulty,  requiring  much  sagacity  and  ad- 
dress, for  one  of  our  little  flies  to  discover  the  several 
chambers  lurking  in  its  w'omb,  and  to  direct  their  ovi- 
positor to  each  of  them.  Its  Creator,  how’ever,  has 
enabled  it  instinctively  to  discover  this,  and  furnished  it 
with  an  appro})riate  elongated  instrument,  which  will 
ojjcn  a way  to  the  deep  and  hidden  cells  in  which  the 
grubs  reside,  penetrate  their  bodies,  and  to  each  commit 
an  egg.  When  it  prepares  to  perforate  the  gall,  the  Ich- 
neumon begins  by  depressing  this  organ,  that  it  may  ex- 
tricate it  from  its  sheath  ; it  next  elevates  its  body  as  high 
as  possible,  and  bending  the  instrument  till  it  becomes 
perpendicular  to  the  body  and  to  the  gall,  so  as  to  touch 
the  latter  with  its  point,  it  then  gradually  plunges  it  in, 
till  it  is  (juite  buried®.  A very  remarkable  Hymenopte- 
rous  pai-asite  {Lcucospis),  which  when  unemployed  turns 
its  ovipositor  over  the  back  of  its  abdomen,  so  that  its 
end  points  to  its  head,  is  said  to  deposit  its  eggs  in  the 
nest  of  the  mason-bee,  most  probably  in  the  larva : but 
the  curious  observations  that  are  stated  to  have  been 
made  by  M.  Amedee  Le})elletier  upon  its  history  have 
not  yet  been  given  to  the  public‘s. 

Dipterom  insects,  likewise,  do  not  escape  from  these 
pests  ol  their  Class  : but  few  observations,  however,  have 
been  recorded  as  to  the  species  assailed  by  them.  We 
learn  from  Dc  Geer,  that  a gnat  {Cccidomyia  Junipcri), 
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which  forms  galls  upon  the  juniper  is  devoured  bj'  an  ex- 
ternal Ichneumon  that  which  injures  the  wheat  in  the 
ear,  whose  ravages  I formerly  mentioned  to  you^,  af- 
fords food  to  three  of  these  parasites, — one  I lately  men- 
tioned as  probably  devouring  its  eggs  ; another  pierces 
the  glumes  of  the  floret,  where  its  destined  prey  is  con- 
cealed ; and  the  third  enters  it.  I once  placed  a number 
of  the  larvce  of  the  gnat  upon  a sheet  of  paper,  at  no 
great  distance  from  each  other,  and  then  set  dowm  one 
of  these  last  Ichneumons  in  the  midst  of  them.  She  be- 
gan immediately  to  pace  about,  vibrating  her  antennae 
very  briskly : a larva  was  soon  discovered,  upon  which 
she  fixed  hersell,  the  motion  of  her  antennae  increasing 
intensely ; then  bending  her  abdomen  obliquely  under 
her  breast,  she  inserted  her  ovipositor,  and  while  the 
egg  was  depositing  these  organs  became  perfectly  mo- 
tionless. 'I  he  larva  when  pricked  gave  a violent  wriggle. 
This  operation  was  repeated  with  all  that  had  not  al- 
ready received  an  egg,  for  only  one  is  committed  to  each 
larva.  I have  often  seen  it  mount  one  that  was  already 
pricked,  but  it  soon  discovered  its  mistake,  and  quitted 
it  untouched  The  only  other  Dipterous  insects  that  I 
have  seen  mentioned  as  affording  })abulum  to  an  Ich- 
neumon, are — one  of  the  aphidivorous  flies  mentioned  by 
De  Geer,  who  does  not  note  the  species,  to  the  larva  of 
which  the  Ichneumon  commits  only  a single  egg,  pro- 
ducing a grub  that  entirely  devours  its  interior‘*; — and 
two  described  by  Scopoli,  one,  the  larva  of  a frequent- 

•*  Dc  Geer  vi.  •til — . >>  Voi,.  I.  p.  170. 
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DISEASES  OF  INSECTS, 


2‘21 


ino-  hoinp;  :iih1  the  other,  wliicli  feeds  on  :i  Bolclns,  that 
of  a gnaf  ^ . 

'riie  Lepidoptcra^  however,  is  the  Order  over  the  larvm 
of  which  the  Iclineumons  reign  with  niulispiited  sway  ; 
attacking  all  indiscriminately,  from  the  minute  one  that 
forms  its  labyrinth  within  the  thickness  of  a leaf,  to  the 
giant  caterpillar  of  the  hawk-moth.  The  most  nsefnl  of 
all,  however,  the  silk-worm,  appears,  at  least  with  us,  ex- 
empted from  this  scourge.  De  Geer,  out  of  fifteen  larvm 
that  were  mining  between  the  two  cuticles  of  a rose-leaf  j 
belono'iua'  to  the  first  tribe  here  alluded  to,  found  that 
fourteen  were  destroyed  by  one  of  these  }iarasites,  only 
one  coming  forth  to  display  itself  in  all  its  brilliancy  and 
miniature  magnificence*^.  One  of  the  most  useful  to  us 
is  that  which  destroys  the  clothes-moth,  which  the  same 
writer  also  traced*^.  Another,  equally  serviceable,  takes 
up  its  abode  in  the  caterpillar  that  ravages  our  cabbages 
and  brocoli  {Picrh  Brassiccc),  which  perish  by  hundreds 
from  its  attacks.  As  this  falls  frequentW  under  our  no- 
tice, it  will  not  be  uninteresting  to  give  a fuller  account 
ofir.  Reaumur  has  traced  and  related  its  whole  history. 
One  of  these  little  flies  that  he  observed,  was  so  intent 
ujion  the  business  in  which  she  was  engaged,  that  she 
suffered  him  to  watch  her  motions  under  a lens,  without 
being  discomposed.  .She  pursued  nearly  the  same  plan 
of  proceeding  with  tliat  of  the  Ichneumon  of  the  wheat- 
gnat  just  described  ; except  that  she  re[)eated  her  opera- 
tions frcijuently  on  the  same  caterjiillar  in  different  parts, 
alternately  plunging  in  and  extracting  her  ovijiositor. 
She  seemed  to  prefer  the  spot  where  the  segments  of  the 
body  are  united,  particularly  where  the  eighth  meets  the 
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ninth,  and  the  ninth  the  tentli.  When  the  fly  had  com- 
pleted its  work  and  quitted  the  caterpillar,  Reaumur 
gave  it  food,  and  it  did  not  seem  less  lively  and  vigorous 
than  others  of  its  kind : in  less  than  a fortnight  it  as- 
sumed the  pupa ; and  in  four  days,  the  whole  of  its  inte- 
rior being  devoured,  it  died : but  its  parasites,  perhaps 
not  finding  a sufficient  supply  of  nutriment  in  it,  never 
came  to  perfection®.  Sometimes,  however,  these  little 
grubs  arrive  at  maturity  before  the  caterpillar  has  be- 
come a chrysalis,  when  they  pierce  the  skin  and  begin  to 
emerge.  First  appears  a little  white  tubercle,  which  gra- 
dually elevates  itself  in  a direction  perpendicular  to  the 
body : while  this  is  doing,  a second  appears  in  another 
place ; and  so  on,  till  fifteen  or  sixteen  are  seen  on  each 
side,  giving  the  caterpillar  a very  grotesque  appearance. 
By  the  alternate  contraction  and  relaxation  of  their  bo- 
dies the  grubs  effect  their  complete  liberation,  which  takes 
place,  with  respect  to  the  whole,  in  less  than  half  an  hour. 
When  entirely  disengaged,  they  place  themselves  close 
to  the  sides  of  the  caterpillar : ev^n  before  tliis  they  be- 
o-in  spinning,  and  draw  unequal  threads  in  different  di- 
rections, of  which  they  form  a cottony  bed,  which  serves 
as  the  base  of  the  separate  cocoon  of  each  individual, 
which  they  next  construct  of  a beautiful  silk  thread  of  a 
lovely  yellow,  which,  if  it  could  be  unwound  and  in  suffi- 
cient quantity,  would  yield  a silk  unrivalled  in  lustre  and 
fineness’’. 

De  Geer  has  recorded  a very  singular  fact  which  de- 
serves your  notice.  An  Ichneumon,  appropriated  to  one 
of  the  Torit'ices,  had  deposited  its  eggs  in  two  of  their 
caterpillars;  each  produced  a considerable  number;  but 
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those  that  emerged  i'rom  one  were  -aW  females,  and  those 
from  the  other,  viales^.  He  observed  a similar  fact  take 
place  with  Misocampus  Pupanim^.  One  might  conjecture 
from  this  circumstance,  that  as  in  the  ciueen-bee so  in 
these  Ichneumons,  the  eggs  producing  the  two  sexes  were 
arranged  separately  in  the  ovaries.  Reaumur  has  re- 
lated, that  in  one  instance  three  or  four  males  were  pro- 
duced to  one  female ; and  in  another  four  or  five  females 
to  one  male^*. 

But  though  the  great  majority  of  insects  are  subject  to 
this  Scolechiasis^  in  their  larva  state,  yet  sometimes  they 
are  not  attacked  by  the  ichnewnon  till  they  have  become 
pupa.  Of  this  kind  is  one  just  mentioned  (iVf.  Puparum), 
which  commits  its  eggs  to  the  clu'ysalis  of  the  butterfly  of 
the  nettle,  Vanessa  Urticce:  the  moment  this  caterpillar 
quits  its  skin  to  assume  that  state,  while  it  is  yet  soft  they 
pierce  it  and  confide  to  it  their  eggs  De  Geer  and 
others  have  supposed  that  this  same  Ichneumon  attacks 
the  Cocci  and  Coccinella^ ; but  this  probably  is  an  erro- 
neous supposition.  Cryptus  Compunctor  F.  also  attacks 
the  pupm  of  butterflies'’. 

If  we  consider  the  great  purpose  of  Piiovidence  in 
giving  being  to  this  tribe  of  destroyers — the  keeping  of 
insects  within  their  pro[)er  limits, — we  may  readily  con- 
ceive that  this  purpose  is  more  effectually  answered  by 
destroying  them  in  their  preparatory  than  in  their  ulti- 
mate state,  since  at  that  time  the  laying  of  their  eggs  and 
a future  progeny  could  not  so  effectually  be  prevented  ; — 
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this  will  account  for  there  being  few  or  no  Ichneumons 
appropriated  to  them  in  their  latter  state. 

The  next  tribe  of  insect  parasites  are  to  be  found  in 
the  Dipfera  Order.  The  species  that  has  been  particu- 
larly noticed  as  such  is  the  Musca  Larvanim  L. ; its  larva 
is  polyphagous,  laying  its  eggs  upon  the  bodies  of  cater- 
pillars of  different  kinds.  Sometimes  a pair  is  placed  on 
the  first  sesment,  sometimes  on  the  head  itself,  and  some- 
times  near  the  anus.  These  eggs  are  very  hard,  convex, 
of  an  oval  figure,  polished  and  shining  like  a mirror. 
They  are  fixed  so  firmly  that  if  you  attempt  to  remove 
them  with  a penknife  the  skin  comes  off  with  them. 
\\dien  hatched,  they  enter  the  body  and  feed  on  the  in- 
terior, and,  undergoing  their  metamorphosis  within  it,  do 
not  emerge  till  they  enter  their  perfect  state.  The.  cater- 
pillar  thus  attacked  lives  long  enough  to  spin  its  cocoon, 
when  it  dies^.  Sometimes,  however,  these  animals  quit 
their  prey  sooner.  Reaumur  saw  a grub  of  one  of  the 
Muscichc  come  out  of  a caterpillar,  and  then  become  a 
pupa,  which  was  so  large  that  he  wondered  how  it  could 
have  been  contained  in  the  animal  it  had  quitted*’. 

We  have  now  done  with  those  parasites  that  produce 
in  insects  the  disease  I have  called  Scolec/iiasis'^ : the 
rest,  which  belong  to  the  Aptera  Order,  will  afford  us 
examples  both  of  Phthiriasis  and  Acariasis'^. 

I begin  with  the  Ji'rsf.  Mr.  Sheppard  once  brouglit 
me  a specimen  of  a bird-louse  (^Nirnufs)  which  he  took 
upon  a butterfly  (^Vanessa  lo) : and  should  sucli  a capture 
be  more  than  once  repeatetl,  it  would  alford  a certain 
instanceof  the Jhsto^ these tliscases  amongst  insects; — but 
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most  probably  the  specimen  in  (piestion  liacl  tlropjiecl 
from  some  bird  upon  the  Initterlh'.  The  only  remaining 
animal  belonging  to  the  ajiterons  hexapods  that  is  jiara- 
sitic  on  insects,  is  by  many  supposed  to  be  the  larva  of  a 
criant  beetle  iMcloc  Proscarabccus).  I have  before  alluded 
to  this  animal*,  and  shall  now  resume  the  subject.  Goe- 
dart,  Frisch,  and  De  Geer,  observed  that  it  deposited  in 
the  earth  one  or  two  considerable  masses,  containing  an 
infinite  luimber  of  very  minute  orange-coloured  eggs 
adhering  to  each  other,  which  in  about  a month  were 
hatched,  and  produced  a number  of  small  hexapods  dis- 
tinguished by  two  pairs  of  anal  seta'  and  a jiroleg,  by 
means  of  which  they  could  move  readily  upon  glass,  as  I 
have  myself  seen  : these  little  animals  precisely  corre- 
sponded with  one  found  by  the  latter  author  u\)oi\  SijrpliKs 
intricaria  ; and  when  that  fly  was  placed  amongst  them, 
they  immediately  attached  themselves  to  it,  so  as  to  leave 
no  doubt  of  their  identity'’.  A congenerous  species  had 
been  detected  upon  wild  bees,  and  described  by  Linne 
under  the  name  of  Pedicidus  Apis.  De  Geer  is  so 
thoroughly  to  be  depended  upon  for  his  veracity  and  ac- 
curacy of  observation,  that  we  cannot  suppose  there  is 
anv  incorrectness  in  his  statement.  If  the  mass  ol  eggs 
be,  as  he  represents  it,  of  the  size  of  a hazel-nut,  it  must 
have  been  the  product  of  a very  large  insect : in  confir- 
mation of  this  oj)inion  it  may  be  further  observed,  that 
the  larva  of  the  kindred  genus  Cantharis  Latr.  agrees 
with  it  in  having  anal  setae,  though  it  ajjpears  to  differ 
in  having  only  two  conspicuous  segments  in  the  trunk 
Those  which  infest  wild  bees  make  their  first  appearance 
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upon  acrid  plants,  which  the  Meloe  likewise  feeds  ujjon  ; 
from  whence  with  wonderful  agility  they  leap  upon  the 
Andremv,  &ic.  that  visit  these  flowers.  Strong,  liowever, 
as  all  these  facts  appear,  still  we  cannot  help  exclaiming 
with  the  illustrious  Swede  last  named,  Who  could  ever 
have  imagined  that  the  larva  of  this  great  beetle  would 
be  found  upon  the  body  o'i  Jlies, — and  we  may  add,  or 
bees  ? Who  could  ever  imagine  that  it  would  feed  like 
a bird-louse  and  resemble  it  so  closely  ? that  in  the  in- 
sertion of  its  palpi  it  should  exhibit  a character  exclu- 
sivelij  belonging  to  that  tribe  “?  Another  circumstance 
seems  to  indicate  that  these  hexapods  at  the  time  that 
they  take  their  station  in  bees  or  flies  are  perfect  insects 
— they  do  not  vary  in  size,  at  least  not  materially.  ^Miere, 
we  may  also  ask,  if  they  are  to  become  large  beetles, 
where  do  they  take  their  principal  growth  ? It  cannot 
be  as  parasites  on  the  little  bees  or  flies  that  they  are 
usually  found  upon;  they  must  soon  desert  them,  and 
like  their  kindred  blister-beetles,  as  is  most  probable, 
have  recourse  to  vegetable  food.  What  an  anomaly  in 
rerum  natura  ! It  is  much  to  be  wished  that  some  skil- 
ful insect-anatomist  would  carefully  dissect  the  Meloe ; or 
perhaps  by  digging  round  the  roots  of  the  ranunculuses 
and  other  acrid  })lants  the  larva  of  that  beetle  might  be 
discovered  in  a later  stage  of  growth,  and  so  this  mystery 
be  cleared  up.  1 should  observe  here,  that  Scopoli  has 
described  three  parasites  as  Pediculi ; viz.  P.  rostratus, 
coccineus^  and  Cerambycinus ; the  first  of  which  Fabricius 
has  adojited  under  tlie  name  of  P.  Gryllotalpcv,  but  which 
are  all  evidently  hexapod  Ac(iriu(d\ 
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Acariasis  seoius  a disease  almost  as  universal  amongst 
insects  as  Scolcchiasis ; with  this  difference  however,  that 
*'/c«r/most  commonly  take  their  station  upon  them  in  their 
perfect  state.  You  have  doubtless  ollen  observed  the  com- 
mon dung-beetles (Gco/r«^)c.s'T>atr.) covered  on  the  undei- 
side  of  their  body  with  small  mites  [(ramasus  CoU  optrato- 
rum  Latr.)  which  look  as  if  they  were  engaged  in  suction 
— they  are  often  so  numerous  that  no  pai’t  is  uncovered  ; 
they  also  attack  other  beetles  % and  are  sometimes  found 
on  humble-bees.  They  are  easily  disturbetl,  run  with 
great  swiftness,  and  may  often  be  seen  in  hot-beds  and 
fermenting  dung  prowling  in  search  of  the  stercora- 
rious  beetles.  But  the  most  remarkable  insect  of  this 
kind  is  the  Uropoda  vegetans:  it  derives  its  nutriment 
from  the  insects  it  assails  not  by  its  month,  but  by  means 
of  a long  anal  pedicle  by  which  it  is  attached  to  them. 
De  Geer  found  these  in  such  numbers  u))on  a species  of 
Leptura,  that  its  whole  body  was  almost  covered  with 
them;  they  hung  from  the  legs  and  antenuie  in  bunches, 
and  gave  the  animal  a most  hideous  and  disgusting  ap- 
pearance. Under  this  load  ol'  vermin  it  could  scarcely 
walk  or  move,  and  all  its  efforts  to  get  rid  of  them  were 
in  vain  : many  were  attached  to  its  body  and  to  each 
other  by  their  anal  pedicles,  but  others  had  cast  them 
off'  and  w'ere  walking  about.  When  put  into  a glass 
witli  earth,  they  began  to  abandon  their  prey,  so  tliat 
in  a lew  days  it  was  (juite  freed  fn)m  its  plagues.  He 
found  that  these  parasites  lived  long  in  alcohol*'. 

If  you  inquire — How  are  these  mites  originally  fixed  by 
their  pedicles.''  it  seems  most  })robabh!,  that  as  the  He- 
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merobii,  when  they  lay  tlieir  eggs,  know  how  to  [)lace 
them  upon  a kind  of  footstalk,  so  the  parent  Uropoda 
has  the  same  power;  and  this  pedicle  ap])ears  to  act  the 
part  of  an  umbilical  chord,  conveying  nutriment  to  the 
foetus  not  from  a placenta^  but  from  the  body  of  the  in- 
sect to  which  it  is  attached ; till  having  thus  attained  a 
certain  maturity  of  growth  and  structure,  it  disengages 
itself  and  becomes  locomotive.  Many  eggs  of  the  aqua- 
tic Acarina  [Hijdrachna,  See.)  are  also  furnished  with  a 
short  pedicle  by  which  they  are  fixed  to  Dytisci  and 
other  water  insects.  De  Geer  found  some  of  this  de- 
scription on  the  underside  of  the  water-scorpion,  so 
thickly  set  as  to  leave  no  void  space  : they  were  oval,  of 
a very  bright  red,  and  of  dilferent  sizes  on  different  indi- 
viduals ; whence  it  was  evident  that  they  grow  when  thus 
fixed  : when  hatched  or  released — for  perhaps  they  may 
be  regarded  as  foetuses  in  their  amnios  rather  than  eggs 
— they  cease  to  be  parasitical.  Let  us  admire  on  this 
occasion,  (piously  observes  this  great  Entomologist,)  the 
different  and  infinitely  varied  means  by  which  the  Au- 
thor of  Nature  has  endowed  animals,  particularly  in- 
sects, for  their  pi'opagation  and  preservation : for  it  is  a 
most  extraordinary  sight  to  see  eggs  grow^,  and  jmmp  as 
it  were  their  nutriment  from  the  body  of  another  living 
animal®.  As  these  mites  are  fixed  to  the  crusi  as  well  as 
its  inosculations,  they  must  have  some  means  of  forcing 
their  nutriment  through  its  pores. 

Another  insect,  remarkable  for  its  resemblance  in  some 
respects  to  the  scorpion — called  in  this  country  the  book- 
crab  {Chclifer  cancroides),  fi  orn  its  being  sometimes  found 
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in  books — occasionally  is  parasitic  upon  flies,  especially 
the  common  bliie-bottle-fly  {Miisca  voraitoria).  They 
acllicre  to  it  very  pertinaciously  under  the  wings ; and  if 
you  atteinj^t  to  disturb  them,  they  run  backwards,  for- 
wards, or  sideways,  with  ecpial  facility. 

2.  e now  come  to  a jierfectly  distinct  tribe  of  in- 
sect parasites,  wliich  belong  to  that  section  or  order  of 
intestinal  iwrms  which  Rudolph  has  denominated  E71- 
tozoa  iiemafoidca,  and  Lamarck  P'ers  rigidulcs^.  To 
this  tribe  belong  the  Gordius  of  Linne  and  the  Filaria 
of  modern  zoologists,  which  from  the  experiments  and 
observations  of  De  Geer,  Dr.  Matthey,  &c.  appear  to  have 
been  too  hastily  sepai-ated,  being  really  congenerous,  and 
livinji  indiflerentlv  in  water  and  in  the  intestines  of  in- 
sects  and  other  animals”.  To  this  genus  belong  the 
guinea-worm  {Gordius  medinensis  L.*^),  the  Furia  infer- 
nalis  L.,  and  several  others  that  are  found  in  various 
vertebrate  animals.  These  little  worms  have  been  dis- 
covered in  insects  of  almost  every  Order ; and  their  at- 
tack generally  produces  the  death  of  the  animal,  though 
they  appear  not  to  devour  those  parts  that  are  essential 
to  life^.  I once  took  a specimen  of  Harpalus  azureus, 
and  upon  immersing  it  in  boiling  water  I was  surprised 
to  see  what  at  first  I mistook  for  an  intestine,  thrust  itself 
forth ; but  upon  a nearer  inspection,  to  my  great  sur- 
prise I found  it  was  one  of  these  worms,  thicker  than  a 
horse-hair  and  of  a brown  colour.  Mr.  W.  S.  MacLeay 

“ Lamarck /]«»?(.  .?n?w  Vert.  iii.  190. 
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also  once  found  one  in  Ahnx  Ariolci.  It  still  remains  in 
niv  specimen,  making  it  a)ipear  as  if  it  had  a long  tail. 
De  Geer  long  ago  found  these  worms  in  grasshoppers* ; 
but  Dr.  Matthey  has  given  the  fullest  account  of  one 
which  infested  Acn'da  xni’idissima.  A friend  of  his  no- 
ticing one  of  these  insects  which  had  not  strength  enough 
to  leap  and  could  scarcely  even  walk,  being  struck  w'ith 
the  circumstance,  caught  the  animal,  upon  which  its  hind 
legs  were  immediately  detached  from  it.  His  surprise 
was  greatly  increased  when  he  saw  issue  from  its  body  a 
cylindrical  worm  about  two  feet  and  a half  in  length.  Upon 
being  called,  Ur.  M.  soon  recognised  it  for  a Gordius  or 
Filaria;  and  on  his  putting  it  into  water,  it  moved  in  it 
W'ith  great  velocity,  twisting  its  long  and  slender  body  in 
all  directions.  Upon  opening  the  body  of  the  grass- 
hopper, nothing  appeared  wdthin  it  but  the  intestine 
shrunk  up  to  a thread.  A few  days  after,  another  w'as 
brought,  w hich  ajjpeared  in  full  vigour,  but  its  abdomen 
was  enormously  distended,  and  from  it  another  worm  was 
extracted,  which  remained  without  motion  rolled  in  a 
spiral  direction:  intending  to  preserve  this  in  spirits  of 
wine — as  it  had  become  flat  he  first  immersed  it  in  water, 
that  it  might  recover  if  possible  its  cylindrical  form. 
Upon  immersion  a movement  took  place  in  the  animal, 
and  it  gradually  recovered  its  plumpness ; but  it  still  re- 
mained without  motion,  as  if  tlead,  for  nearly  live  days, 
when  another  living  specimen  being  brought  and  placed 
with  it,  as  soon  as  water  was  poureil  on  them,  the  seem- 
inglv  dead  one  began  to  show  bv  a slight  oscillation  in 
its  extremities  that  life  was  not  extinct  in  it.  I'l’esh  wa- 
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ter  being  poured  ujxm  it,  at  the  end  of  the  day  it  had 
recovered  all  its  strength  and  agility.  He  aftci’Mards 
otten  repeated  the  same  experiment  with  a similar  re- 
sult-"'.  From  this  account  it  ajipears  that  the  Gordiits  or 
Filoria  has  a jiroperty  resembling  that  of  the  Vibrio  Tri- 
tici,  so  well  described  and  so  beautifully  figured  by 
]M.  Bauer'’,  of  apparently  dying  and  being  resuscitated 
by  immersion  in  water.  How  long  it  can  retain  this 
property  remains  to  be  ascertained. 

l)e  Geer  states  that  he  had  seen  them  of  the  length  of 
two  feet*^;  but  they  vary  considerably  in  this  res})ect.  In 
ants,  in  which  Gould  detected  them,  he  states  their 
length  to  be  not  more  than  half  an  inch'*.  In  caterpil- 
lars, which  they  sometimes  infest,  they  are  longer ; in 
that  of  Bombyx  Ziczac,  De  Geer  found  one  three  inches 
and  a half  long  and  Rbsel  three,  of  six  inches,  in  that  of 
Sphinxl’Aiphorbia;^ •,  and  m Phalangium  cor?;?/;'?™,  accord- 
ing to  Latreille,  they  extend  to  more  than  seven  inches  s. 
In  the  larva  of  a Phrpganea  L.  the  author  first  named 
found  one  which  was  more  than  a foot  long,  correspond- 
ing exactly  with  the  Gordius  aquaticus  of  Linnc;  being- 
forked  at  one  extremity,  brown  above,  gray  below,  and 
black  at  each  end  These  animals  appear  to  die  as  soon  as 
they  leave  the  body'  they  have  preyed  upon;  except  this 
happens  in  water,  when  their  activity  has  no  repose.  In 
this  element  they  give  their  bodies  every  possible  in- 
flexion, often  tying  themselves  in  knots  in  various  places. 
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interlacing  and  twisting  themselves  in  a hundred  different 
ways ; so  that  when  confined  in  the  body  of  an  insect, 
from  their  extreme  suppleness  and  power  ol‘  contortion 
they  find  sufficient  space  wherein  to  pack  their  often 
enormous  length®.  Linne  makes  one  of  their  habitats 
clay  ; and  Mr.  W.  S.  MacLeay  finds  them  very  common 
at  Putney  in  clay  at  the  bottom  of  pools. 

Dr.  Matthey  asks — How  does  the  Gordhis  get  into 
Locusta  viridissi/na^?  And  De  Geer — Why  do  they  die 
after  having  quitted  a caterjiillar  ? and  where  do  they 
])erpetuate  their  species  ? These  (juestions,  wdthout 
further  observations,  cannot  easily  be  answered.  How- 
ever, it  may  be  supposed  that  carnivorous  insects,  such  as 
Harpali,  &c.  may  swallow  them  when  found  apparently 
dead  in  clay,  where  the  water  has  been  evaporated,  or 
when  they  have  been  ejected  by  other  insects;  and  they 
may  revive  in  their  bodies,  as  Dr.  Matthey  found  them 
to  do  in  water.  It  is  not  difficult  to  conjecture  that  the 
larvae  of  Phrygancce  may  meet  with  them  when  young  in 
the  w'ater,  and  sometimes  unluckily  swallow  them  with 
their  food.  Why  they  become  as  dead  when  they  emerge 
from  their  prey  we  cannot  at  present  conjecture ; but  no 
doubt  to  answer  some  wise  purpose ; — in  rainy  seasons 
they  probably  revive  and  get  into  little  hollows  full  of 
rain-water.  Upon  De  Geer’s  last  question — How  they 
perpetuate  their  species — at  present  I can  offer  no  con- 
jecture. 
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SENSES  OF  INSECTS. 

At  fli>t  one  would  think  tliat  the  soises  of  insectf; 
might  be  described  in  very  few  words,  and  scarcely  af- 
ford matter  for  a separate  letter;  but  when  we  find  that 
physiologists  are  scarcely  yet  agreed  upon  this  subject, 
and  that  the  use  of  some  of  their  organs,  which  appear 
to  be  organs  ol  sensation,  has  not  yet  been  satisfactorily 
ascertained — we  shall  not  wonder  that  the  subject  requires 
more  discussion  than  at  the  first  blush  w e were  aware  of. 
In  treating  on  this  subject  I shall  first  say  something  on 
the  senses  in  ’general,  and  then  confine  myself  to  those  of 
insects. 

'louch,  taste,  smell,  hearing,  and  sight,  I need  not  tell 
you,  is  the  usual  enumeration  of  the  senses  : but  as  the 
term  includes  every  means  of  communication  with  the 
external  world,  the  list  perhaps  might  be  increased  ; 
and  there  is  ground  for  thinking  that  the  number  seven, 
so  signalized  as  a sacred  number^,  may  also  here  have 
place.  Dr.  Vircy,  an  eminent  physiologist,  whose  sen- 
timents on  various  subjects  I have  before  noticed  with 
approbation'^,  appears  to  be  of  opinion  that  there  are 
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really  seven  senses ; which  he  divides  into  those  that  are 
altogether  'physical,  and  those  that  are  more  connected 
with  the  intcllecL.  The  first  of  these  divisions  contains 
four  senses,— touch,  love,  taste,  and  smell the  second 
—hearing,  sight,  and  the  internal  sense  of  thought, 
or  the  brains  That  he  is  right  in  adding  love^  to  the 
list  seems  to  me  evident,  because  it  is  as  distinct  from 
touch,  as  smelling  and  taste  are.  With  regard  to  the 
other,  though  it  may  be  expected  that  there  should  be 
a transitive  sense  connecting  the  intellect  (it  I may  so 
speak)  with  the  external  organ  of  sense,  and  as  a medium 
by  which  the  former  can  receive  the  notices  ot  the  external 
world  furnished  by  the  latter ; yet  it  seems  improper  to 
make  the  entire  brain  itself  a sense.  We  know  that  the 
agent  between  the  common  sensory  and  the  sense  is  the 
consciousness  or  perception  ot  the  impression.  “ Seeing 
we  may  see  and  wot  jierceivc,  and  hearing  we  may  hear  and 
not  umlerstand"  The  picture  may  be  painted  upon  the 
retina  of  the  eye,  the  sound  may  strike  upon  the  tympa- 
num of  the  ear ; but  neither  the  one  nor  the  other  be  re- 
ceived by  the  intellect,  unless  the  internal  power  or  fa- 
culty of  perception  be-  in  action  and  mediate  between 
them.  This  is  what  I mean  by  the  internal  sense,  which, 
to  use  a term  of  Mr.  W.  S.  MacLeay’sS  is  osculant  be- 
tween intellect  and  sense,  or  forms  the  transit  from  one 

group  ot  jiowers  to  the  other. 

Of  the  ordinary  senses,  sight  holds  the  first  rank  : it 
can  dart  to  the  region  of  the  stars,  and  convey  by  the 
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perceiving  sense,  to  the  sensory,  ideas  ol’  innnnierahle  ob- 
jects. Next  in  rank  is  hearing,  which  can  receive  sounds 
from  a great  distance;  hut  the  ideas  it  remits  are  coidined 
only  to  one  object,  the  variations  of  tones.  In  the  other 
organs  the  sensitive  power  is  much  more  confined.  There 
is  another  difference  between  the  intellectiml  ivnd  pliysi- 
cal  senses; — the  former  are  the  only  ones  that  receive 
and  convey  sensations  of  tlie  beautifid  and  sublime ; of 
harmony  and  discord, — the  latter,  though  they  minister 
more  to  our  sensual  enjoyments,  add  nothing  to  our 
intellectual;  and  therefore  too  devoted  an  induloence 

O 

in  them  debases  our  nature,  and  levels  us  with  the  brutes, 
which  use  their  eyes  and  ears  only  for  information,  not 
for  pleasure^. 

In  man  the  ordinary  five  senses  are  usually  in  their 
greatest  perfection,  although  in  some  animals  particular 
senses  have  a greater  range.  The  Vertebrates  in  general 
are  also  gifted  with  the  same  number,  though  there  are 
some  exceptions.  But  in  the  Invertebrates  they  are  sel- 
dom to  be  met  with  all  together  in  the  same  object.  The 
Cephalopods  have  no  smell.  Several  Gasteropods  can 
neither  hear  nor  see.  The  animals  of  bivalve  shells  have 
neither  eyes,  nor  ears,  nor  smell ; and  the  zoophytes  and 
the  races  below  them  have,  it  is  affirmed,  onlv  the  sinele 
sense  of  Umeh,  which  in  them  is  so  extremely  delicate  as 
to  be  acted  upon  even  by  light^. 

Not  so  our  insects.  These,  there  is  good  reason  to  be- 
lieve, possess  all  the  ordinary  senses.  That  they  can 
see,  touch,  taste,  and  smell,  no  one  denies.  Linne  and 
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Bonnet,  however,  thought  them  deprived  of  hearing^  ; 
but  numerous  observations  prove  tlie  contrary.  That 
they  hear  in  their  larva  state,  is  evident  from  facts  stated 
by  tlie  latter  physiologist.  He  found  that  the  sound  of 
his  voice  evidently  affected  some  caterpillars ; which  he 
attributes,  but  surely  without  reason,  to  the  delicacy  of 
their  sense  of  touch  : at  another  time,  when  some  cater- 
pillars of  a different  species  were  moving  swiftly,  he  rang  a 
small  bell ; upon  which  they  instantly  stopped  and  moved 
the  anterior  part  of  their  body  very  briskly'’.  That 
they  possess  this  faculty  in  their  imago  state  is  confirmed 
still  more  strongly  by  facts.  I once  was  observing  the 
motions  of  an  Apioii  under  a pocket  microscope : on  see- 
ing me  it  receded.  Upon  my  making  a slight  but  di- 
stinct noise,  its  antennm  started  : I repeated  the  noise 
several  times,  and  invariably  with  the  same  effect.  A 
Harpalus,  which  I was  holding  in  my  hand,  answered 
the  sound  in  the  same  manner  repeatedly.  Flies,  I have 
observed,  at  brisk  and  distinct  sounds  move  all  their 
legs ; and  spiders  will  quit  their  prey  and  retire  to  their 
hiding  places.  Insects  that  live  in  society  give  notice 
of  intended  movements,  or  assemble  their  citizens  for 
emigration  by  a certain  hum  But  the  most  satisfactory 
proof  of  the  hearing  of  these  animals  is  to  be  had  from 
those  Ortlioptcra  and  Hcmiptcra  whose  males  are  vocal. 
Brunelli  kept  ancKed  several  males  of  Acrida  viridisstma 
(a  grasshopper  with  us  not  uncommon)  in  a closet,  which 
were  very  merry,  and  continued  singing  all  the  day ; but 
a rap  at  the  door  would  stoji  them  instantly.  By  prac- 
tice he  learned  to  imitate  their  chirping:  when  he  did 
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this  ut  tile  door,  at  iirsl  a lew  would  answer  liiui  in  a 
low  note,  and  then  the  whole  parly  would  take  nji  the 
tune  and  sing  with  all  their  might.  Me  once  shut  up 
a male  in  his  garden,  and  gave  the  female  her  liberty  ; 
but  as  soon  as  she  heard  the  male  chirp,  she  Hew  to  him 
immediately 

But  although  physiologists  are  for  the  most  j^iart  agreed 
that  insects  have  the  ordinary  five  senses  of  vertebrate 
animals,  yet  a great  variety  of  ojfinions  has  obtained  as 
to  their  external  organs;  so  that  it  has  been  matter  of 
doubt,  for  instance,  whether  the  antcnucc  are  for  smell, 
touch,  or  hearing;  and  t\\Q palpi  for  smell,  taste,  or  touch. 
Xor  has  the  question,  as  it  appears  to  me,  been  satisfiic- 

toiil^  decided:  lor  though  it  is  now  the  most  o'eneval 

. . ^ 
opinion  that  the  jirimary  use  of  antennae  is  to  explore  as 

tacturs,  yet  by  the  most  strenuous  advocates  of  this  opi- 
nion they  are  owned  not  to  be  aniversallp  so  emjiloyed  ; 
so  that  granting  this  to  be  one  of  their  principal  functions, 
yet  It  seems  to  follow  that  there  may  be  another  common 
to  them  all,  which  ol  course  would  be  their ynv/iiaTj/  func- 
tion, We  are  warned,  however,  not  to  lay  any  stress 
upon  the  argument  to  be  drawn  from  analogy ; and  told 
that  we  might  as  well  dispute  about  the  identity  of  the 
nose  ol  a man,  the  jiroboscis  ot  the  elephant,  the  horn  of 
the  rhinoceros,  the  crest  of  the  cock,  or  the  beak  of  the 
toucan’’.  But  this  is  merely  casting  dust  in  our  eyes  : for 
though  three  of  these  are  nasal  organs,  bearing  nostrils; 
the  two  others  have  no  relation  to  the  question,  the  horn 
ot  the  rhinoceros  and  the  crest  of  the  cock  being  merely 
appendages,  and  have  no  more  analogy  to  the  nose  and 
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nostrils,  wliicli  co-exist  with  them,  than  they  have  to  the 
eyes  or  ears.  I have  on  a former  occasion  observed,  that 
a gradual  change  sometimes  takes  place  in  the  functions 
of  particular  organs  ; but  still,  generally  speaking,  this 
observation  regards  scco)idary  functions — the  pri7nary 
usually  remaining  untouched.  We  may  say,  for  instance, 
with  regard  to  the  primary  use  of  the  legs  of  animals, 
that  it  is  locomotion  ; while  the  secondary  is  either  walk- 
ing, running,  jum})ing.  Hying,  or  swimming,  according 
to  the  circumstances  and  nature  of  the  animal.  Thus 
the  fore-legs  of  the  Mammalia,  in  birds  become  -eoings, 
and  both  }:)air  in  Jish  are  changed  to  Jins.  Again,  the 
primary  use  of  the  heart  of  animals  is  the  elaboration  of 
the  nutritive  fluid  ; its  secondary,  to  be  the  organ  of  a 
system  of  circulation,  by  which  that  fluid  may  alternately 
receive  and  part  with  oxygen  : but  in  the  dorsal  vessel 
of  insects  which  is  analogous  to  the  heart,  the  circulation 
ceases,  the  oxygenation  of  the  blood  being  effected  by 
other  means;  but  still  its  primary  function,  the  prepara- 
tion of  the  nutritive  fluid,  as  there  is  reason  to  think,  is 
discharged  by  it^.  So  that  it  seems  a law  to  which  Na- 
ture in  most  cases  adheres.  Observe,  I do  not  say  alix:ays 
and  invariably,  but  in  most  cases, — that  analogous  j)arts 
have  analogous  uses,  at  least  as  tar  as  primary  uses  are 
concerned.  When,  therefore,  we  cannot  have  demon- 
strative evidence  concerning  the  function  ot  an  organ 
discoverable  in  any  animal,  we  may  often  derive  satis- 
factory probable  arguments  from  the  analogies  observa- 
ble in  their  stnicturecompared  with  that  ot  other  animals, 
concerning  the  nature  of  whose  oi’gans  we  have  no  doubt. 
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In  fact,  the  chief  evidence  we  have  with  regard  to  the  of- 
fice at  the  organs  of  sense  in  the  animals  immediatelv  hc- 
low  oinsel\es,  is  that  ol  analogy; — because  toe  see  with 
oin  eyes,  heai  with  our  cars,  6cc.,  we  conclude,  with  rea- 
son, that  ///cy  do  the  same. 

In  inquiring  therefore  into  what  may  be  tlie  most  ge- 
neral use  of  the  antenuaD  of  insects,  I shall  endeavour  to 
discover  whether  there  is  any  part  in  the  higher  animals 
to  which  they  may  be  deemed  to  exhibit  any  analogy. 
And  here  I must  refer  you  to  what  1 have  said  on  a for- 
mer occasion  ujion  the  jn-esent  subject;  where  I made  it 
e^ident,  I hojie,  that  the  great  bulk  ol  the  parts  and  or- 
gans of  insects,  in  this  particular  differing  from  the  ma- 
jority of  Invertebrates,  are,  some  in  one  respect,  some  in 
anothei,  and  some  in  many,  really  analogous  to  those  of 
the  higher  animals^  ; and  that  a great  many  of  them, 
though  varying  in  their  structure,  have  the  same  func- 
tions. Ihus  the  analogues  of  the  ej/es  of  Vertebrates 
are  for  seeing;  of  the  jatos  for  masticating;  of  the  lips 
for  closing  the  month;  of  the  legs  for  taalking,  &c.  We 
have  seen  also  very  recently,  that  a similar  analogy,  more 
or  less  strongly  marked,  holds  also  in  their  internal  or- 
gans'*; so  that  it  may  be  safely  affirmed,  that  if  all  the 
invertebrate  insects,  though  gifted  with  numerous  pe- 
culiarities, jiresent  the  most  striking  picture  of  those  ani- 
mals that  have  an  internal  skeleton,  and  more  jiarticular- 
ly  of  the  Mammalia,~\\  e may  assume  it  as  a probability, 
the  above  circumstances  being  allowed  their  due  weight, 
that  where  fiicts  do  not  prove  the  contrary,  the  fimedon 
of  analogous  organs  is  more  or  less  synonymous,  though 
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perhaps  the  structure  and  modus  opcrandi  may  be  clii- 
ferent. 

Ill  the  letter  lately  referred  to,  I observed  that  the  an- 
tennae ot  insects  are  analogous  to  cars  in  Vertebrates*. 
Their  number  corresponds  ; they  also  stand  out  from  the 
head ; and  what  has  weighed  most  with  me,  unless  they 
are  allowed  as  such,  no  other  organ  can  have  any  preten- 
sion to  be  consideretl  as  representing  the  ear.  If  we  re- 
flect, that  in  every  other  part  and  organ,  the  head  of  in- 
sects has  an  analogy  to  that  of  Mammalia,  we  must  re- 
gard it  as  improbable  that  these  prominent  organs  should 
not  also  have  their  representative.  Admitting  then  that 
they  are  the  analogues  of  ears,  it  will  follow,  not  as  de- 
monstratively certain,  but  as  probable,  that  their  primary 
function  maybe  something  related  to  hearing.  I do  not 
say  direct  hearing,  or  that  the  vibrations  of  sound  are 
communicated  to  the  sensorium  by  a complex  structure 
analogous  to  that  of  the  internal  ear  in  Mammalia — but 
something  related  to  hearing.  I conceive  that  antennce, 
by  a peculiar  structure,  may  collect  notices  from  the  at- 
mosphere, receive  pulses  or  vibrations,  and  communicate 
them  to  the  sensorium,  which,  though  not  precisely  to  be 
called  hearing,  may  answer  tlie  same  purpose.  From 
the  compound  eyes  that  most  of  them  have,  the  sense  of 
seeing  in  insects  must  be  very  different  from  what  it  is  in 
veilebrate  animals ; and  yet  we  do  not  hesitate  to  call  it 
sight:  but  since  antenna',  as  we  shall  see,  apparently 
convey  a mixed  sensation,  I shall  have  no  objection,  ad- 
mitting it  as  their  primary  function,  to  call  it  alter  Leh- 
mann Aerosccpsy'-\  I lately  related  some  instances  of 
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s:o}t)i(l  proiliicino-  nn  cllbct  on  the  aii/einitv  of  insects  : 1 
will  now  mention  another  tliat  I observed,  still  more  re- 
markable. A little  moth  was  re])osin£>-  upon  my  wnndow; 
I made  a qniet,  not  loud,  but  distinct  noise  : the  antenna 
nearest  to  me  immediately  moveil  towards  me.  I re- 
peated the  noise  at  least  a dozen  times,  and  it  was  fol- 
lowed every  time  bv  the  same  motion  of  that  orsan  ; till 
at  length  the  insect  being  alarmed  became  more  agitated 
and  violent  in  its  motions.  In  this  instance  it  conld  not 
be  touch ; since  the  antenna  was  not  applied  to  a surface, 
but  directed  towards  the  quarter  irom  which  the  sound 
came,  as  if  to  listen.  Bonsdorf  made  similar  observa- 
tions, to  which  Lehmann  seems  not  disposed  to  allo\v 
their  proper  weight^.  It  has  been  used  ns  an  argument 
to  ju'ove  that  antenna?  are  primarily  iactors,  or  instru- 
ments of  touch,  that  Feenus  Jaculator,  before  it  inserts  its 
ovipositor,  plunges  its  antennee  into  the  hole  forming 
the  nidus  of  the  bee,  to  the  grub  of  which  it  commits  its 
egg*’.  But  had  those  who  used  this  argument  mcamrcAl 
the  anteniifc  and  the  ovijiositor  of  this  ichneumon,  they 
would  have  discovered  that  the  latter  is  thrice  the  leimth 
of  the  former  : and  as  these  insects  generally  insert  it  so 
that  even  jiai  t of  the  abdomen  enters  the  hole,  it  is  clear 
that  the  antenna  cannot  touch  the  larva  ; its  object  there- 
fore cannot  be  to  explore  by  that  sense.  Others  suppose 
that  by  these  organs  it  sccut^  out  the  destined  nidus  for 
its  eggs;  but  Lehmann  has  satisfactorily  proved  that 
they  are  not  olfactonj.  organs.  We  can  therefore  only 
su})pose,  either  that  by  means  of  its  antennae  it  hears  a 
slight  noise  produced  by  the  latent  grub,  perhaps  bv 
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the  action  ot  its  niaiulibles  ; or  else  that  by  its  motions  it 
geneiates  a motion  in  the  atniospliere  of  its  habitation, 
which  striking  upon  the  antennas  of  the  Fcenus,  are  by 
them  communicated  to  its  sensory.  A similar  dispropor- 
tion is  observable  between  the  antennae  and  ovipositor  of 
Pimpla  Manifestafor,  before  signal  ized  ^ . Bees,  when  col- 
lecting honey  and  pollen,  first  insert  the  organs  in  ques- 
tion into  the  flowers  which  they  visit;  but,  as  I have  more 
than  once  observed,  they  merely  insert  the  tip  of  them.  If 
antheis  aie  buisting,  or  the  nectar  is  exuding,  these  pro- 
cesses probably  are  attended  by  a slight  noise,  or  motion 
of  the  air  within  the  blossom,  which,  as  in  the  last  case, 
affects,  without  immediate  contact,  the  exploring  organs. 

It  the  structure  of  antennae  be  taken  into  considera- 
tion, it  will  furnish  us  with  additional  reasons  in  favour  of 
the  above  hypothesis,  with  regard  to  their  primary  func- 
tion. We  shall  find  that  these  organs,  in  most  of  those 
insects  which  take  their  food  by  suction,  are  usually  less 
gifted  with  powers  of  motion,  than  they  are  in  the  man- 
dibulate  tribes  ; so  that  in  the  majority  of  the  Homo- 
pterous  Hcmiptera  and  Diptera,  as  is  generally  acknow- 
ledged, they  cannot  be  used  for  touch.  Under  this  view, 
they  may  be  divided  into  active  antennae  and  passive  an- 
tennae: of  the  former,  the  viost  active  and  versatile  are 
those  of  the  Hymcnoptcra.  By  means  of  them,  as  was 
before  observed'’,  their  gregarious  tribes  hold  converse, 
and  make  inquiry — frequently  without  contact — in  the 
pursuit  and  discharge,  if  I may  so  sjreak,  of  the  various 
duties  devolved  upon  them  by  Piiovidence.  Amono-st 
active  antenna*,  some  are  much  more  complex  in  their 
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Structure  than  others — a circuuistauce  wliicli  is  olifii  eha- 
ractcristic  ot  tiie  ii/ale  insect^  : but  if  we  exaiuiiie  sucli 
antenna',  we  shall  (incl  that  their  most  ,sr»,?///T’c  parts  can- 
not come  in  contact  with  the  earth  or  other  bodies  for 
exploring  their  way  ; but  having  thus  a greater  surface 
exposed  to  the  action  of  the  atmosphere,  they  have  more 
points  to  receive  vibrations,  or  any  pulses  or  other  no- 
tices communicated  to  it.  It  is  thus,  probably,  that  in 
their  flights,  when  they  approach  within  a certain  di- 
stance, they  discover  the  station  of  the  other  sex.  Even 
the  plumose  antenna'  of  male  gnats  may  in  some  re- 
spects thus  be  acted  upon.  In  the  Lamellicorn  beetles, 
the  knob  of  these  organs  in  both  sexes  consists  of  laminm, 
the  external  ones  on  their  outside,  ol  a corneous  sub- 
stance; while  theii’  intei'nal  surface,  and  the  inner  lamina' 
— which  are  included  between  them,  as  an  oyster  between 
the  vaives  of  its  shell — are  covered  with  nervous  pa- 
pula’.  If  you  examine  the  proceedings  of  one  of  these 
little  animals,  you  will  find  before  it  moves  from  a state 
of  repose  that  its  antennap  emerge,  and  the  lamina?  di- 
verge from  each  other;  but  that  it  does  not  apply  them 
to  surfaces  to  explore  its  way,  but  merely  keeps  them 
open  to  receive  notices  from  the  atmosphere.  Even  s/rn- 
pie  antenna'  are  often  employed  in  this  way,  as  well  as 
foi  touch.  I once  noticed  a species  ol  PJinjpanea  L., 
(one  ol  those  with  these  organs  very  long,)  that  was  perch- 
ed u])on  a blade  ol  grass;  its  antenna'  vibrated,  and  it 
kept  moving  them  from  side  to  sitic  in  the  air,  as  if  thus 
by  aeroscepsy  it  was  inquiring  what  was  jiassing  around 
It.  Dr.  M ollaston  has  an  obserxalion  bearing  so  pri  - 
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ciselyupon  this  question,  and  in  general  so  extremely  simi- 
lar to  what  is  here  advanced,  that  1 must  copy  it  for  your 
consideration.  “ Since  there  is  nothing  in  the  constitution 
of  the  atmosphere,”  says  he,  “ to  prevent  vibrations  much 
more  frequent  than  any  of  which  we  are  conscious,  we  may 
imagine  that  animals  like  the  Grylli,  whose  powers  ap- 
pear to  commence  nearly  where  ours  terminate,  may  have 
the  faculty  of  hearing  still  sharper  sounds,  which  at  pre- 
sent we  do  not  know  to  exist ; and  that  there  may  be 
other  insects,  hearing  nothing  in  common  with  us,  but 
endued  with  a power  of  exciting,  and  a sense  that  per- 
ceives, vibrations  indeed  of  the  same  nature  as  those 
which  constitute  our  ordinary  sounds,  but  so  remote,  that 
the  animals  who  perceive  them  may  be  said  to  possess 
another  sense,  agreeing  xinth  our  oxai  solely  in  the  medium 
hy  Vidiieh  it  is  excited,  and  jiossibly  wholly  unaffected  by 
these  slower  vibrations  of  which  we  are  sensible^.”  That 
insects,  however,  hear  nothing  in  common  with  us,  is 
contrary  to  fact;  at  least  with  respect  to  numbers  of  them. 
They  hear  our  sounds,  and  we  theirs  ; but  their  hearino- 
or  analogous  sense  is  much  nicer  than  ours,  collectino- 
the  slightest  vibratiunclc  imparted  by  other  insects,  &:c. 
to  the  air.  In  inquiring  how  this  is  done,  it  may  be  asked 
— I Tow  know  we  that  cycry  joint  of  some  antenna?  is  not 
an  acoustic  organ,  in  a certain  sense  distinct  from  the 
rest  ? We  see  that  the  eyes  of  insects  are  usually  com- 
pound, and  consist  of  numerous  distinct  lenses; — why 
may  not  their  external  ears  or  their  analogues  be  also 
multijilied,  so  as  to  enable  them  with  more  certainty  to 
f()llcct  those  line  vibrations  that  w('  know  reach  their 
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sciisorv,  tliougli  they  produce  no  ellect  upon  our  grosser 
organs?  I propose  this  merely  as  conjecture,  that  you 
mav  think  it  over,  and  reject  or  adopt  it,  in  proportion  as 
it  appears  to  yon  reasonable  or  the  contrary ; and  in  the 
hope  that  some  anatomist  of  insects,  who,  to  the  sagacity 
and  depth  of  a Cuvier  and  a Savigny  adds  the  hand  and 
eve  of  a Lyonnet,  may  give  to  tlie  world  the  results 
of  a more  minute  dissection  and  fuller  investigation  of 
the  anteniue  of  these  animals,  than  has  yet  been  under- 
taken. 

But  besides  receiving  notices  from  the  atmosphere,  of 
sounds,  and  of  the  ajiproach  or  proximity  of  other  in- 
sects, ixc.,  the  antenme  are  probably  the  organs  by  which 
insects  can  discover  alterations  in  its  state,  and  foretel 
by  certain  prognostics  when  a change  of  weather  is  ap- 
proaching. Bees  possess  this  faculty  to  an  admirable  de- 
gree. When  engageil  in  their  daily  labours,  if  a shower 
is  ajiproaching,  though  we  can  disceiai  no  signs  of  it, 
they  foresee  it,  and  return  suddenly  to  their  hives.  If 
they  wander  far  from  home,  and  do  not  return  till  late 
in  the  evening,  it  is  a prognostic  to  be  depejided  upon, 
that  the  following  day  will  be  fine : but  if  they  remain 
near  their  habitations,  and  are  seen  fretpiently  going  and 
returning,  although  no  other  indication  of  wet  should  be 
discoverable,  clouds  will  soon  arise  and  rain  come  on. 
Ants  also  are  observed  to  be  excellently  gifted  in  this  re- 
spect: though  they  daily  bring  out  their  larvm  to  sun 
them,  they  are  never  overtaken  by  sudden  showers^. 
Previously  to  rain,  as  you  well  know,  numberless  insects 
i)eek  the  house ; then  the  Conups  calcilrans,  leaving  more 
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ignoble  prey>  attacks  ns  in  our  a))artinents,  and  inter- 
rupts onr  studies  and  meditations  Tlie  insects  of  prey 
also  foresee  the  approach  of  this  weather,  and  the  access 
ol  flies,  tcc.  to  places  of  shelter.  Then  the  spiders  issue 
from  their  lurking-places,  and  \\\e Harpalidtc  in  the  even- 
ing run  about  our  houses.  Passive  antennte,  which  are 
usually  furnished  with  a terminal  or  latei-al  bristle,  and 
plumose  and  pectinated  ones,  seem  calculated  for  the  ac- 
tion of  the  electric  and  other  fluids  dispersed  in  the  atmo- 
sphere, which  in  certain  states  and  proportions  may  cer- 
tainly indicate  the  approach  of  a tempest,  or  of  showers, 
or  a rainy  season,  and  may  so  affect  these  organs  as  to  ena- 
ble the  insect  to  make  a sure  prognostic  of  any  approach- 
ing change : and  we  know  of  no  other  organ  that  is  so 
likely  to  have  this  power.  I say  electric  fluid,  because  when 
the  atmosjihere  is  in  a highly  electrified  state,  and  a tem- 
pest is  approaching,  is  the  time  when  insects  are  usually 
most  abundant  in  the  aii',  especially  towards  the  evening ; 
and  many  species  may  then  be  taken,  which  are  not  at 
other  times  to  be  met  with  : but  before  the  storm  comes 
on,  all  disappear,  and  you  will  scarcely  see  a single  indi- 
vidual upon  the  wing.  This  seems  to  indicate  that  in- 
sects are  particularly  excited  by  electricity'^. — But  upon 
this  head  I wish  to  make  no  positive  assertion,  I only 
suggest  the  probability  of  the  opinion'. 

From  all  that  has  been  said,  1 think  you  will  be  dis- 
posed to  admit  that  the  primary  and  most  universal  func- 
tion of  the  antennae  is  to  be  the  organs  of  a sense,  if  not 
the  same,  at  least  analogous  to  hearings  and  answering 
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the  same  end;  something  pcvluips  between  it  and  touch. 
In  some,  however,  as  has  been  found  in  the  Crustacea, 
an  oraan  of  hearing,  in  the  ordinary  sense,  may  exist  at 
the  base  of  the  antenme,  which  may  act  the  part  in  some 
measure  of  the  external  ear,  and  collect  and  transmit 
the  sound  to  such  organ 

That  numerous  antenna?,  as  a secondary  function,  ex- 
plore bv  touch,  is  admitted  on  all  hands,  and  therefore  I 
need  not  enlarge  further  upon  this  jioint ; but  shall  pro- 
ceed to  incjuire  whether  insects  do  not  jiossess  some  other 
peculiar  organs  that  are  particularly  appropriated  to  this 
sense.  First,  however,  I must  make  some  general  ob- 
servations upon  it.  Of  all  our  senses,  touch  is  the  only 
one  that  is  not  conjincd  to  particular  oj’gans,  but  dispersed 
over  the  whole  body : insects,  however,  from  the  indu- 
rated crust  with  which  they  are  often  covered,  feel  sen- 
sibly, it  is  ju’obable,  only  in  those  parts  where  the  nerves 
are  exposed,  by  being  covered  with  a tliuiner  epidermis, 
to  external  action.  Not  that  they  cannot  feel  at  all  in 
their  covered  parts ; for  as  we  feel  sufficiently  for  walk- 
ing, though  our  feet  are  covered  by  the  thick  sole  of  a 
boot  or  shoe,  so  insects  feel  sufficiently  through  the  crust 
of  their  legs  for  all  purposes  of  motion.  Besides,  the 
points  that  are  covei’ed  by  a thinner  cuticle  are  often  nu- 
merous ; so  that  touch,  at  least  in  xr  passive  sense,  may  be 
pretty  generally  dispersed  over  their  bodies ; but  active 
or  exploring  touch  is  confined  to  a few  organs,  as  the 
antemue,  the  palpi,  and  the  arms.  The  two  last  I shall 
now  discuss. 

“ Marcel  dc  Serres  thinks  lie  has  discovered  an  organ  oF  hearing 
in  most  insects,  but  he  docs  not  state  its  situation.  Mem.  du  Mus. 
1811).  1)1). 
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\ ai'ious  opinions  have  been  started  concerning  tiie  use 
of  the  imlpi.  Bonsdorf  thought  that  they  were  organs  of 
smell;  Knoch,  that  this  sense  was  confined  ioihe maxillary 
ones,  and  that  \.\\e.labial  ones  were  appropriated  to  taste^  : 
but  the  most  early  idea,  and  that  from  which  they  derive 
their  present  name  of  palpi  {feelers),  is,  that  they  are  or- 
gans of  active  touch  ; and  this  seems  to  me  the  most  cor- 
rect and  likely  opinion.  Cuvier,  himself  a host,  has  em- 
braced this  side  ot  the  question^,  and  Lehmann  also  ad- 
mits it*^.  Lhe  following  observations  tend  to  confirm 
this  opinion.  Lhe  palpi  of  numerous  insects  when  they 
walk,  are  frequently,  or  rather  without  intermission,  ap- 
plied to  the  surface  on  which  they  are  moving — this  you 
may  easily  see  by  placing  one  upon  your  hand  ; which 
seems  to  indicate  that  they  ave  feelers.  In  the  Arancida; 
they  are  used  as  legs;  and  by  the  males  at  least,  as  exci- 
ting if  they  be  not  really  goiital  organs In  the  Scor- 
pionidcE  they  answer  the  purpose  of  hands:  besides  being 
usually  much  shorter  than  antennm,  they  are  better  cal- 
culated to  assist  an  insect  in  threading  the  dark  and  tor- 
tuous labyrinths  through  which  it  has  often  to  grope 
its  way,  and  where  antennai  cannot  be  employed.  I 
have  noticed  that  Hydrophili — in  which  genus  the  palpi 
are  longer  than  the  antennee — when  they  swim,  have  their 
antennm  folded;  while  the  palpi  are  stretched  out  in  front, 
as  exploring  before  them.  As  the  jialpi  are  attached  to 
the  under-jaws  and  under-lip,  we  may  suppose  they  are 

® Lchnianii  Uc  Sens.  H.vtcrn.  Anini.  I:].i'sang.  De  Olfactu. 

Ciiv.  Anal.  Comp.  ii.  G7.j.  Ulh  supr 

"I  Marcel  de  Serres  says  tliey  are  coiiiieeted  with  Icstcs  seated  in 
the  tiiink,  {Mem.  dti  AIus.  1811).  1)5);  hat  Treviranus  denies  this 
i Arachnid.  .'IG— . t.  w.f.  dd). 
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j)articuliu  ly  useful  to  insects  in  taking  their  food  ; and 
upon  tins  occasion  I have  often  observetl  that  they  arc 
rciuarkahly  active*  I have  seen  us  toviciiLosus^  a 

beetle  which  feeds  uiion  pollen,  einiiloy  them  in  opening 
anthers ; and  the  maxillary  pair  appear  to  me  to  assist 
the  maxillm  in  holding  the  food,  while  the  mandibles  are 
at  work  ujion  it. 

The  arms  or  fore-legs  of  some  insects  are  also  organs 
of  active  touch,  being  used,  as  we  have  seen,  for  cleaning 
the  head,  digging,  repairing  their  dwellings,  and  the 
like^.  By  the  Ephemcnc,  which  have  very  short  an- 
tenna?, the  Ibi-e-legs,  when  they  fly,  are  extended  before 
the  head,  parallel  with  each  other  and  quite  united — pro- 
bably to  assist  in  cutting  the  air.  The  Tnchoptera  use 
their  antennai  for  the  same  purpose. 

Another  sense  of  which  the  organ  seems  uncertain  is 
that  of  smelling,  and  various  and  conflicting  opinions 
liave  been  circulated  concerning  it.  Christian  thought 
that  insects  smell  distant  objects  wdth  their  antenncJC,  and 
near  owes  with  their  palp)i^.  Comparetti  has  a most  sin- 
gular opinion.  He  supposes  in  diflerent  tribes  of  insects 
that  different  parts  ai’e  organs  of  smell : in  the  Lamelli- 
evrns  he  conjectures  the  seat  of  this  sense  to  reside  in  the 
k nob  of  the  antemue ; in  the  Lepidoptera  in  the  antlia ; 
and  in  some  Diptera  and  Orthoptera  in  certain  frontal 
celLs‘^.  At  first  sight,  one  of  the  most  reasonable  opi- 
nions seems  to  be  that  of  Baster,  adopted  by  Lehmann, 
and  which  has  received  the  sanction  of  Cuvier — that 

* VoL.  II.  p.  — . III.  p.  oIG  -.  ^ Lehmann  JJr  Sens. 

Extern,  tyc.  De  Olfaelu.  Lehmann  utji  su}>r.  &c.  ~7. 
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the  spiracles  are  organs  of  smell  as  well  as  of  respiration. 
Lehmann  has  adduced  several  arguments  in  support  of 
this  opinion.  Because  we  both  respire  and  smell  with 
our  nostrils,  he  concludes  that  neither  the  antennae  nor 
any  other  part  of  the  head  of  insects  can  serve  for  smell, 
since  they  are  not  the  seat  also  of  respiration ; and  that 
there  can  be  no  smell  where  the  air  is  not  inspired 
Again,  because  nerves  from  the  ganglions  of  the  spinal 
chord  terminate  in  bronchiae  near  the  spiracles,  they 
must  be  for  receiving  scents  from  those  openings.  Though 
it  was  necessary,  in  the  higher  animals,  that  the  organ  ot 
scent  should  be  near  the  mouth,  because  they  are  larger 
than  their  food ; yet  the  reverse  of  this  being  the  case 
with  insects,  which  often  even  reside  in  what  they  eat,  it 
is  to  them  of  no  importance  where  their  sense  of  smelling 
resides By  exposing  antennae,  by  means  of  an  orifice 
in  a glass  vessel,  to  the  action  of  stimulant  odours,  they 
appeared  quite  insensible  to  it ; but  he  does  not  name 
the  result  of  any  experiment  in  which  he  exposed  the 
month  to  this  action ; nor  at  all  distinctly  how  the  insect 
was  affected  when  the  spiracles  were  exposed  to  it*^. 

But  though  some  of  these  arguments  appear  weighty, 
there  are  others,  I think,  that  will  more  than  counterba- 
lance them,  making  it  probable  that  the  seat  of  this  sense 
is  in  the  head,  either  in  its  ordinary  station  at  the  extre- 
mity of  what  1 call  the  nose,  between  it  and  the  upper-lip, 
or  under  those  parts.  That  the  nose  corresponds  with 
the  so-named  part  in  Mammalia,  both  from  its  situation 
and  often  from  its  form,  must  be  evident  to  every  one 
who  looks  at  an  insect‘';  ami  when  we  further  consider 

^ Lehmann  Dc  Usu  Antcnn.  ii.  28.  Ibid.  81. 

Ibid,  35—.  ''  VoL.  111.  1'.  1/5 — . 


SKNSLS  or  INSKC'IS. 


2.0 1 

ihe  eoiinexion  tliat  obtains  between  the  seirses  ofsinell  ami 
taste,  Iiow  necessary  it  is  that  the  seat  of  the  one  should 
be  near  that  of  the  other,  and  that  it  really  is  so  in  all 
animals  in  which  we  certainly  know  its  orp;an*  ; we  shall 
feel  convinced  that  the  argument  from  analogy  is  wholly 
in  favour  of  the  nose,  and  may  thence  consider  it  as  pro- 
bable that  the  sense  in  question  does  reside  there.  Leh- 
mann seems  to  be  of  o))inion,  because  an  insect  is  usually 
smaller  than  what  it  feeds  upon,  that  it  makes  no  differ- 
ence whether  it  smells  with  its  head  or  with  its  tail:  but 
one  wmdd  think  that  afijing  insect  would  be  more  rea- 
dilv  directed  to  its  object  by  smelling  with  the  anterior 
part  of  the  body  than  with  por,terior ; and  that  a feed- 

ing one  would  also  find  it  more  convenient  in  selecting  its 
food.  As  to  the  argument, — that  smell  must  be  the  neccs- 
sanj  concomitant  of  the  respiratory  openings,  and  that 
there  can  be  no  smell  where  the  air  is  not  inspired, — 
this  seems  asserting  more  than  our  knowledge  ot  these 
animals  will  w'arrant : lor  the  organs  ol  the  other  senses, 
though  the  senses  themselves  seem  analogous,  are  so 
different  in  their  structure,  and  often  in  the  mode  in 
which  they  receive  the  impressions  from  external  objects, 
that  analogy  w'ould  lead  us  to  expect  a difference  ol  this 
kind  also  in  the  sense  of  smell.  Besides,  smell  does  not 
invariably  accompany  respiratory  organs  even  in  the 
higher  animals, — for  w'e  breathe  w'ith  our  mouths,  but  do 
not  smell  w'ith  them.  Cuvier  says  that  the  internal  mem- 
brane of  the  tracheae  being  soft  and  moist,  appears  cal- 
culated to  receive  scents’^.  But  here  his  memory  failed 
him  ; for  it  is  the  external  membrane  alone  that  answers 


- x.  nu-l.  d’Hiil.  xm.  xxiii.  210. 
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this  description  ; the  internal  consisting  of  a sjiiral  elastic 
thread,  and  seeming  not  at  all  fitted  to  receive  impressions, 
but  merely  to  convey  the  air®.  That  nerves  penetrate 
to  the  bronchiae,  does  not  necessarily  imply  that  they  are 
connected  with  the  sense  in  question,  since  this  may  be 
to  act  upon  the  muscles  which  are  every  where  distri- 
buted. 

I shall  now  state  some  facts  that  seem  to  prove  that 
scents  are  received  by  some  organ  in  the  vicinity  of  the 
mouth,  and  probably  connected  with  the  nose.  M.  P.  Hu- 
ber, desirous  of  ascertaining  the  seat  of  smell  in  bees, 
tried  the  following  experiments  with  that  view.  Ihese 
animals,  of  all  ill  scents,  abominate  most  that  ot  the  oil 
of  turpentine.  He  presented  successively  to  all  the 
points  ot  a bee’s  body,  a hair-pencil  saturated  with  it : but 
whether  he  presented  it  to  the  abdomen,  the  trunk,  or 
the  head,  the  animal  equally  disregarded  it.  Next, 
using  a very  fine  hair-pencil,  while  the  bee  had  extended 
its  proboscis,  he  presented  the  pencil  to  it,  to  the  eyes 
and  antennae,  without  producing  any  effect ; but  when  he 
pointed  it  near  the  cavity  of  the  mouth,  above  the  insertion 
of  the  proboscis,  the  creature  started  back  in  an  instant, 
(piitted  its  food,  clapped  its  wings,  and  walked  about  in 
great  agitation,  and  would  have  taken  flight  if  the  pencil 
had  not  been  removed.  On  this,  it  began  to  eat  again ; 
but  on  the  experiment  being  repeated,  showed  similar 
signs  of  discomposure  : oil  of  marjoram  produced  the 
same  effect,  but  more  promptly  and  certainly.  Bees  not 
engaged  in  feeding  appeared  more  sensible  of  the  impres- 
sion of  this  odour,  and  at  a greater  distance ; but  those 
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ono-ao-ecl  in  absorbing  boiicy  niiglit  be  touched  in  every 
other  part  without  being  disturbed.  He  seized  several 
of  them,  forced  them  to  unfold  their  j)roboscis,  and  tlien 
stopped  their  mouth  with  paste.  W'hen  this  was  become 
sulTiciently  dry  to  prevent  their  getting  rid  of  it,  he  re- 
stored to  them  their  liberty  ; they  a]->peared  not  incom- 
moded by  being  thus  gagged,  but  moved  and  respired 
as  readily  as  their  companions.  He  then  tempted  them 
with  honev,  and  presented  to  them  near  the  mouth,  oil 
of  turpentine,  and  other  odours  that  they  usually  have 
an  aversion  to  ; but  all  ))roduced  no  sensible  effect  upon 
them,  and  thev  even  walked  upon  the  pencils  saturated 
with  them®. 

These  experiments  incontestibly prove  that  the  organ  ol 
scent  in  bees — and  tliere  is  no  reason  to  think  that  other 
insects  do  not  follow  the  same  law — is  in  or  near  the 
and  above  the  proboseis.  It  remains,  therefore, 
that  v.e  endeavour  to  discover  its  precise  situation  ; and 
as  insects  cannot  tell  us,  nor  can  we  perceive  by  their 
actions,  in  what  precise  part  tlie  sense  in  (juestion  resides, 
the  oidy  modes  to  wliich  we  can  have  recourse  to  form 
any  probable  conjecture,  are  analogy  and  dissection.  At 
first,  the  opinion  noticed  above,  that  the  palpi  are  its  or- 
<rans,  seems  not  altogether  unreasonable  ; but  as  the  ar- 
gument  from  analogy,  except  as  to  their  situation  near 
the  mouth,  is  not  in  favour  of  them,  and  there  seems  no 
call,  were  smell  their  function,  for  the  numerous  variations 
observable  in  their  structure,  I think  we  must  consider 
them,  as  I have  endeavoured  to  prove,  rather  as  instru- 
ments of  touch.  Let  us  now  inf|uire,  whether  there  be 
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not  discoverable  upon  dissection,  in  the  interior  of  tlie 
head  of  any  insects,  some  organ  that  may  be  deemed, 
from  its  situation,  under  what  Ave  have  called  the  nose 
and  nostrils,  the  seat  of  the  sense  we  are  treating  of. 
The  common  burying-beetle  [Necrophorus  Vcspillo)  is 
an  insect  remarkable  for  its  acuteness  of  smell,  which 
enables  it  to  scent  out  and  buiy,  as  was  formerly  related 
to  you*,  the  carcases  of  small  animals.  Take  one  of 
these  insects,  and  kill  it  as  formerly  directed, — examine 
first  its  nose  : in  the  middle  of  the  anterior  part  you  will 
see  a subtrapezoidal  space,  as  it  were  cut  out  and  filled 
with  a paler  piece  of  a softer  and  more  membranous  tex- 
ture. Next  divide  the  head  horizontally ; and  under  the 
nose,  and  partly  under  this  space,  which  I call  the  rhi- 
ncirium  or  nostril-piece^,  you  will  find  a pair  of  circular 
pulpy  cushions,  covered  by  a membrane  transversely 
striated  with  beautifully  fine  striae.  These  are  what  I 
take  to  be  the  organs  of  smell,  and  they  still  remain  dis- 
tinctly visible  in  a specimen  I have  had  by  me  more 
than  fifteen  years.  A similar  organ  may  be  discovered 
in  the  common  water-beetle  [Dytiscus  viarginalis),  but 
with  this  peculiarity,  that  it  is  furnished  with  a pair  of 
nipples.  I have  before  described  an  analogous  part  co- 
vered with  papilhe,  in  TEshna  viatica,,  and  you  will  find 
it  in  other  insects'^.  Perhaps  at  first  this  part  may  seem 
merely  a continuation  of  the  palate;  but  if  you  consider 
the  peculiarities  in  its  structure  just  noticed,  it  is  evi- 
dently a sensiferous  organ  ; and  as  the  sense  of  smell  ap- 
pears to  reside  in  the  head,  this  is  its  most  probable  seat. 
But  by  \vhat  channel  scents  act  upon  it, — whether  they 
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are  transmitted  tlirougli  the  pores  of  the  part  represent- 
ing the  nostrils,  or  l eceived  by  the  mouth, — I will  not 
venture  to  assert  ]iositively : but  from  the  circumstance 
of  their  being  memhyanous  in  some  insects  remarkable 
for  acute  scent,  as  in  Necrophorus,  SlapJij/linus,  Sic.,  there 
seems  some  ground  for  theyh/7WCT  opinion.  As  the  sense 
of  smell  in  these  little  beings  is  extremely  acute,  as  well 
as  their  hearing,  the  perception  of  odours  may  reach  their 
sensory  through  these  pores ; and  even  those  in  the  hard 
rhinarium  of  an  Anoplogiiaf/ius  may  receive  and  trans- 
mit them ; and  besides  the  upper-lip  and  nose  are  often 
united  b}'  membranes  which  may  facilitate  such  trans- 
mission. 

That  insects  fasfc,  no  one  hesitates  to  believe,  though 
some  have  supposed  the  palpi  to  be  the  organ  of  that 
sense ; but  as  they  have  a /oiigne,  as  we  have  shown,  we 
may  with  Cuvier  conclude,  that  one  of  its  primary  func- 
tions is  to  taste  their  food=*.  1 shall  not  therefore  launch 
out  further  upon  this  head. 

I have  now  placed  before  you  a picture,  or  rather 
sketch,  of  tlie  insect  world.  And  whether  we  regard  their 
geueral  history  and  economy,  their  singular  metamor- 
phoses, the  infinite  varieties  and  multi})licity  of  their 
structure  both  externa!  and  internal,  and  their  diversi- 
fied organs  both  of  sense  aiul  motion — I think  vou  will 
be  disjiosed  to  own,  that  in  no  part  of  his  works  is  the 
hand  of  an  Almighty  and  All-wise  Creator  more  vi- 
sibly displayed,  th.an  in  these  minutia;  of  creation  ; that 
they  ari!  eijually  worthy  of  the  attention  and  study  of  the 
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Christian  Philosopher  with  any  of  the  higher  depart- 
ments of  tlie  animal  kingdom  ; and  that  all  praise  is  due 
to  Him,  for  placing  before  our  eyes,  for  our  entertain- 
ment and  instruction,  such  a beautiful  moving  picture  of 
little  symbols  and  agents,  perpetually  reflecting  his  glory 
and  working  his  wilL 


LF/rTEIl  XLVJ. 


ORISMOLOGY,  OR  EXPLANATION  OF 

TERMS, 


It  was  by  the  language  of  terms  that  he  invented  and 
employed,  as  well  as  by  his  sysrem  and  mediods  of  ar- 
rangement, that  Linne  smoothed  the  way  to  the  study  of 
Natural  History; — having  therefore  led  you  through  a 
large  portion  of  the  /lorceri/  fields  of  the  Science  of  Ento- 
mology, I must  now  conduct  you  into  that  arid  but  not 
barren  or  unprofitable  region.  To  enable  you  to  under- 
stantl  descriptions  of  insects,  or  to  describe  them  your- 
self, you  must  have  a knowledge  of  the  technical  lan- 
guage by  which  their  ])arts  and  characters  are  expressed. 
jMuch  of  this  you  alrcatly  know  from  the  definitions  of 
external  parts,  furnished  in  a formei-  letter^:  I shall 
now  give  you  a more  full  and  general  explanation  of 
term.s,  adding  many  new  ones  for  unnoticed  characters, 
that  may  be  conveniently  employed. 

The  science  of  terms,  which  I shall  call  Orismolngy^, 
may  be  divided  into  /ten  branches — (iencral  Hrismologv, 
and  Partial  Orismology ; the  first  containing  general  de- 
finitions, and  the  last  those  relating  to  particnlar  parts 
and  organs. 
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A.  GENERAL  ORISMOLOGY. 

I.  SUBSTANCE. 

1.  Membranous  {Membranacea).  A fine,  thin,  trans- 

parent substance.  A Memh7'ane.  Ex.  JVings  of 
Hymenoptera  and  Diptera. 

2.  Pergameneous  [Pergamenca\  A thin,  tough,  and 

less  transparent  substance,  somewhat  resembling 
parchment.  Ex.  The  Tegmina  of  the  Orthoptera  ^ 

3.  Coriaceous  [Coriacea).  A thicker,  flexible  sub- 

stance, resembling  leather.  Ex.  Elytra  of  Telc- 
j>horus  and  the  Malacodermi  Latr. 

4.  Corneous  [Comiea).  A hard  inflexible  substance 

resembling  horn.  Ex.  Elytra  of  Lucaniis  Cervns 
and  many  other  Coleoptera. 

5.  Crustaceous  {Crustacea).  A rigid  calcareous  sub- 

stance. Ex.  The  Shell  of  a Lobster  or  Crab. 

6.  Cali  .ous  {Callosa).  A substance  without  pores, 

harder  than  the  surrounding  matter,  and  usually 
elevated  above  it.  Ex,  Elevated  parts  of  the  Collar 
in  Nomada  F.  {Mon.  Ap.  Angl.  Apis  * b.)^'  Spots  on 
the  elytra  Stenocorus  bimaculatus  and  affinities. 

7.  Cartilagi  NEOfS  A gristly  substance 

between  bone  and  ligament.  Ex.  The  Tongue  of 
many  Hymenoptera. 

8.  SuBEREoirs  {Snberea).  A soft  elastic  substance 

somewhat  resembling  cork‘d.  'I'hc  galls  of  some 

“ 'file  elytra  of  this  Order  in  general  differ  so  materially  both 
from  incnibrane  and  eorinin.  that  it  was  rcijuisite  to  invent  a term 
to  distinguish  them.  Alou.  Ap.  Angi.  i.  /.  \.  f.  8.  A,  c. 

" W'c  use  this  term  because  siidcrosa  is  employed  in  a quite  differ- 
ent sense. 
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species  of'  C^nips  wlien  mature  approach  to  this 
substance. 

9.  Spoxoiose  [Spoiigiosa).  A soft  clastic  substance  re- 
sembling sponge.  Ex.  Tbe  PnlvilU  of  Tlianasi- 
vms,  Buprestis,  &.c. 

10.  LktNEous  {In'gnosa).  A hard  unelastic  substance 

like  xvood.  hLx.  Galls  of  some  species  of  Cijnips. 

11.  Carxose  [Carnosa).  A soft,  jleshy  substance. 

Ex.  Caterpillars  and  Grubs. 

12.  'Fubueose  ( When  the  interior  is  hol- 

Iniv  or  empty. 

13.  Soinn  (Solida).  When  the  interior  is /}///. 

II.  RESiSTANCh:. 

1.  Rigid  [Higida).  Hard,  which  does  not  bend  or  yield 

to  pressure.  Ex.  Curculio  L. 

2.  Flexiee  {Flcxilis).  Which  easily  bends,  or  yields  to 

pressure  without  breaking.  Ex.  Elytra  of  Tclephorus. 

3.  Soft  {Mollis).  Flexile  and  retaining  the  marks  of 

pressure.  Ex.  Elytra  of  Mcloe. 

III.  DENSITY. 

1.  Foliaceoe's  {Eohacca).  ^ ery  thin  and  ilepressed, 

scarcely  thicker  than  a leaf.  Ex.  Aradus  corticalis 
and  Coreas  ])aradoxus. 

2.  Depressed  [Eepressa).  Vv  hen  the  vertical  section 

is  shorter  than  the  transverse.  Ex.  Trogosita  mau- 
ritanica. 

3.  Compressed  {Compressa).  When  the  transverse 

section  is  shorter  than  the  vertical.  Ex.  Centrotus 
cornntns  : Abdomen  in  Ci/nips. 
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Plump  (Pingms).  Naturally  and  proportionably 
plmnju  P:x.  The  Brachyrini  ovati  Latr.  {Curcu- 
lio  L.).  Most  of  the  Tettignnia:. 

5.  OuESE  Unnaturally  enlarged  and  distended, 

as  if  from  disease  or  too  much  food.  Ex.  Chryso- 
mela  Polygoni  ? , Galenica  Tanaceti  ? , Brachy- 
cerus. 

6.  Ventricose  {Ventricosa).  Bellying  out  as  if  filled 

with  air.  Ex.  Pneumora. 

IV.  PROPORTION. 

1.  Thick  {Crassa).  Disproportionably  thick  through- 

out. Ex.  Copris  F. 

2.  Incuassate  {Incrassata).  Disproportionably  thick 

in  part.  Ex.  Base  of  the  Abdomen  of  JEshna  and 
many  Lihellnlina.  Plate  IX.  l*'i(i.  9. 

3.  Slender  ( Tennis ).  Disjiroportionably  slender 

tln-oughout.  Ex.  Lixus  paraplccticus. 

4.  Aiienuatl  [A(tennata).  Disj)roportionabIy  slen- 

der in  part.  ICx.  'Pail  oi'  Scorpio,  Itap/iidia  , 
&c. 

5.  Broad  {Lata).  Disjn-oportionably  broad  through- 

out. 

6.  Dilatate  {Dilatata).  Disproportionably  broad  in 

part.  Elytra  oi' Lyons Jasciatus,Sic.  Plate  XIII. 

Fig.  20. 

7.  Narrom'  { Angnsfa).  Disproportionably  narrow 

throughout.  IX.  Abdomen  of  Agrion  P\ 

8.  Angustate  {Angnstaia).  Disj)roportionably  nar- 

row in  part.  Ex.  Elytra  of  Sitaris  huineralis. 
Plate  XIII,  Fig.  19. 
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9.  Loscr  (Longa).  Disproportionably  long  throughout. 

Ex.  Scolopcndra. 

10.  Elongate  (Elonguta).  Disproportionably  Jong  in 

part.  Ex.  Abdomen  of  Lihellulina. 

11.  Short  (Brcvis\  Disproportionably  sliort  through- 

out. Ex.  Copris. 

12.  Abbreviate  (Abhreviata).  Disproportionably  short 

in  part.  Ex.  Elytra  of  Staphylmidce,  Atracto- 
ceniSf  See. 


V.  FIGURED 

1.  CiTicVLAR  (Ciradaris).  Having  the  diameter  every 

way  equal.  Plate  XXIX.  Fig.  16,  17. 

2.  Rotundate  (Ilotundafa).  Rounded  at  the  anfrles 

O 

or  sides.  Plate  XXIX.  Fig.  19. 

3.  Oval  (Oralis).  Having  the  longitudinal  diameter 

t-ixicc  the  length  of  the  transverse,  and  the  ends 
circumscribed  by  equal  segments  of  a circle. 
Plate  XX.  Fig.  6. 

4.  Elliptic  (Elliptica).  Oval,  but  having  the  lon^i- 

O to 

tudinal  diameter  more  than  tv.dce  the  length  of  the 
transverse.  Plate  XX.  Fig.  19. 

5.  Oblong  (Oblonga).  Having  the  longitudinal  dia- 

meter more  than  tvdee  the  length  of  the  transverse, 
and  the  ends  varying,  or  rounded.  Plate  XX. 
Fig.  3,  9. 

6.  Ovate  (Ow/a).  Oval,  but  having  the  ends  circum- 

scribed by  unequal  segments  of  circles.  Plate  XX. 
Fig.  12,  13. 

7.  Cordate  (Coir/ato).  Heart-shaped.  Ovate  or  sub- 

\\  e restrict  the  term  Fiqtirr,  to  the  shape  of  a iuprrjicics. 
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ovate  aiul  hollowed  out  at  the  base,  without  pos- 
terior angles.  Plate  IX.  I'lo.  22. 

8.  Sagittate  [Sagittata).  Arrow-shaped.  Triangu- 
la!, hollowed  out  at  the  base  with  posterior  angles. 
Plate  XXVII.  Fig.  41.  tt"'. 

Hasiaie  Idalberd-shaped.  Triangu- 

lar, hollowed  out  at  the  base  and  sides  with  the 
posteiioi  angles  spreading.  Ex.  of  i\iQ  pyo- 
t hot  ax  ot  Dpnastes  hastatus.  Postfurca  in  many 
Coleoptera.  Plate  XXII.  Fig.  5.h 

10.  Fri ANGULAR  ; QUADRANGULAR  ; QuiNgUANGU- 

LAR  ; Sexangular  [Triangula;  Qjiadrangulu ; 
(imnqicangula ; Sexanguta).  Having  three,  four, 
fvc,  or  six  angles. 

11.  Turbinate  [Turbinata).  Top-shaped,  triangular 

with  curved  sides.  Plate  XXV.  Fig.  18. 

12.  Ensate  [Ensata).  Gradually  tapering  till  it  ends 

in  a {)oint.  Ex.  Ovipositor  of  Acrida  viridissima  K. 
Plate  XV.  Fig.  19. 

13.  Lanceolate  [Lanceolata).  Oblong  and  gradually 

tapering  towards  each  extremity.  PX.  The  Cerci 
in  Blatta.  Plate  XV.  Fig.  23.  Q''. 

14.  Sigmoidal  [Sigmoidea).  S-shaped.  Lanceolate 

and  concave  on  one  side  at  the  base,  and  on  the 
othei‘  at  the  apex.  Ex.  Ovipositor  of  Cimbex. 
Plate  XV.  Fig.  21.  IF. 

15.  CuNEATE  Wedge-shaped.  Having  the 

longitudinal  diameter  exceeding  the  transvose, 
and  narrowing  gradually  downwards.  Plate  X. 
Fig.  II. 

16.  Acinacicate (y/a/mcAvi/f/).  I'alchion-shaped.  Curv- 

ed witl)  the  ajiex  truncate,  and  growing  gradually 
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wider  towards  the  end.  I'ix.  Abdomen  of  0])/iio?i, 
Fcenus,  and  otlier  IchnciimonFkc^. 

17.  Lunglate  [Lunnlota).  Crescent-shaped.  Curved 

with  both  ends  acute,  like  the  moon  in  her  first 
quarter.  Ex.  Last  joint  of  the  labial  paljri  of 
Oxyporus.  Plate  XIII.  Fig.  4.  a. 

18.  Falcate  {Falcata).  Sickle-shaped.  Ciirved  with 

the  apex  acute.  Fx.  Oviposiforoi  Acrida  varia  K. 
Antcnmc  oi  Atractoccriis.  Pla'ik  XI.  Fig.  8. 

19.  Linear  [Linearis).  Narrow  and  of  the  same  width 

throughout.  Ex.  Wings  of  Ficrophorus  vwnodac- 
tylus. 

20.  Arcuate  [Arciiata).  I inear  and  bent  like  a bow. 

Ex.  Rostrum  oi  Balaninus  Xucinn.  Plate  XIII. 
Fig.  12. 

21.  Cultrate  (CR//r«/fl).  Coulter-shaped.  Straight  on 

one  side  and  curved  on  the  other.  Ex.  Ovipositor 
of  some  Fcnthredos.  Under-xving  of  many  Ich- 
neumon idee. 

22.  Spatulate  (Spatulata).  Spatula -shaped.  Broader 

and  rounded  at  the  apex,  linear  and  narrow  at 
the  base.  Ex.  Abdomen  of  Ichneumon  amictorius 
Panz. 

23.  Clavate  {Clavata).  Club-shaped.  Linear  at  the 

base,  but  towaids  the  apex  growing  gradually 
broader.  Plate  XI.  Fig.  4. 

24.  Quadrate  [(-luadrata).  Square.  Quadrilateral 

with  the  sides  equal  and  the  angles  right  angles. 

“ The  lenu  falcate  has  usually  been  apjilied  to  sigiiiry  this  figure, 
as  well  as  that  to  which  we  have  restricted  it ; but  as  the  truncate 
and  sharp  extremity  forms  a striking  dirt’erence,  we  thought  it  best 
to  invent  a new  term. 
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25.  Rhomboid  {Rhomboidea).  Quadrilateral  with  the 

sides  equal,  but  with  two  opposite  angles  acute,  and 
two  obtuse.  Plate  XXVII.  Fjg,  62, 

26.  Trapezate  {I'rapezata).  Quadrilateral  with  the 

four  sides  unecjual,  and  none  of  them  perfectly  pa- 
rallel. Plate  XIV.  Fkl  4. 

27.  'rii\VE7A)iD  {Trapczoiden).  Quadrilateral,  with /ti’o 

sides  unequal  and  parallel  =•.  Plate  XXVI. 

Fig.  34.  h'. 

28.  Paballei.ogra.aiical  {Parallelogramica).  Qua- 

drilateral, with  all  the  angles  right  angles,  and  all 
the  sides  paiallel,  but  two  longer  than  the  others. 

VI.  FORM'’. 

1.  Svn'EMicw.  [Splicer  ica).  The  shape  of  a A body 

whose  diameter  every  way  is  equal.  lb.ATE  XX. 
Fig.  5. 

2.  Orbiculate  [Orbiculata).  A depressed  olobe, 

whose  horizontal  section  is  circular,  and  vertical 
oval.  Plate  XX.  Fig.  10,  11. 

3.  Lenticular  [Lenticular is).  Lens-shaped.  Whose 

horizontal  section  is  ciixTilar,  and  vertical  lanceo- 
late. I'X.  Abdomen  of  Cpnips  aptcra. 

4.  OVALIFORM  [Ovaliformis).  Whose /w/g/WZ/mZ  sec- 

tion is  oval,  and  transverse  circular.  Plate  XX. 
Fig.  6. 

5.  Ellipsoid  [Lllipsoidca).  Whose  longitudinal  sec- 

=■  We  have  departed  from  tlie  more  usual  defiuitiou  of  trapezoid, 

“ An  irregular  figure  whose  four  sides  are  not  parallel,”  because  the 
above  is  best  suited  to  forms  in  insects. 

‘’We  use  this  term  to  denote  the  shape  of  solid  bodies. 
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tioii  is  elliptical,  and circular.  Plate  XX. 
Fig.  19. 

6.  C)viFORM  {Ovi/bnilis).  Whose  longitudinal  section 

is  ovate,  and  transverse  circular.  Plate  XX. 
Fig.  12,  13. 

7.  Clcl'.mifoum  [Curuinifonnis).  Cucun’ber-sliaped. 

A\'hose  longitudinal  section  is  oblong,  and  trans- 
verse circulai’.  Plate  XX.  Fig.  18,  excluding 
the  neele. 

8.  CoiiDiFoii.M  {Cordifonnis).  Oviform  and  hol- 

lowed out  at  the  base  without  posterior  angles. 
Plate  IX.  Fig.  22. 

9.  Conical  [Coniea).  ^^^K)se  vertical  section  is  trian- 

gular, and  horizontal  circular.  Ex.  Abdomen  of 
Coelioxys  conica  Latr.  [Apis**  b.  K.).  Plate  XX. 
I'  I G.  I . 

10.  Turbinifoum  [Turbinijormis).  Whose  vertical 

section  is  turbinate,  and  horizontal  circular.  Ex. 
Anteniuc  of  Alcochara  socialis  Grav.,  and  many 
others  of  that  genus. 

11.  PvRAAiiDAL  [Pyramidcdis).  Whose  section 

is  triangular,  and  horizontal  quadrangular. 

12.  Cuneiform  [Ciuicijbrmis).  Whose  section 

is  cuneate,  and  horizontal  parallelogramical. 

13.  'JhtiquETROUS  [Triquetra).  "W\\osq.  horizonted  sec- 

tions  are  equilateral  triangles.  Plate  XL  Fig.  6. 

14.  Ensiform  [Ensijbrmis).  \d\\ose  horizontal  sections 

are  f/ci</c-angletl  triangles  gradually  diminishing 
in  diameter  from  the  base  to  the  apex,  and  propa- 
gated in  a straight  line.  Plate  XI.  Fig.  7. 

15.  Acinaciform  [Acinaciformis).  Whose  horizontal 

sections  are  arut e-mi<g]e(\  triangles  gradually  in- 
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creasi7ig  in  diameter  from  the  base  to  the  apex,  and 
propagated  in  a curved  line. 

16.  Qv'wvv.ivoYiyi  (^Cidtrijormis).  Whose sec- 

tions are  equal  acute-angled  triangles,  or  a three- 
sided  body  with  two  equal  sides  large  and  the 
third  small. 

17.  Deltoid  {Deltoidea).  Short  with  the  horizontal 

section  triangular  and  decreasing  in  diameter  to- 
wards the  base.  Ex.  Apex  of  the  posterior  tibia 
in  Copris  lunaris. 

18.  Trigonal;  Tetragonal;  Pentagonal;  Hexa- 

gonal; Polygonal  ( Tetragona;  Pen- 
tagonci:  Alexagonci;  Polygona).  Whose  horizon- 
tal section  is  triangular;  quadrangular;  quin- 
quangular  ; sexangular  ; multiangular. 

19.  Triedral;  Tetraedral  ; Pentaedral;  Hexa- 

edral;  Polyedral  {Triedra ; Tetraedra ; Pen- 
taedrci;  Hexaedra ; Polyedrd).  That  hath  three 
sides  ; Jour  sides ; Jive  sides  ; six  sides ; viany  sides. 

20.  Prismoidal  {Prismoidalis).  Having  more  than 

four  sides  and  whose  horizontal  section  is  a poly- 
gon’*. Plate  VI.  Fig.  13.  «,  d'. 

21.  Trapeziform  fPrapcziforiyiis').  Whose //o/vcoR/rtZ 

section  is  a Trapezium. 

22.  Trafezoidiform  {Trapezoid/ formis).  Whose /lor/- 

zontal  section  is  trapezoid.  , 

23.  Riiombiform  {Rhombiformis).  Whose  horizo/ital 

section  is  rhomboidal.  Plate  VIII.  Fig.  11. 

“ The  word  employed  in  liotany  to  denote  ii  Polygon  is  prismati- 
cal ; but  since,  projjcrly  defincil,  this  term  is  synonymous  with  trique- 
trous, wc  thought  it  best  to  use  an  adjective  derived  from  prismoid, 
which  implies  a body  that  approaches  to  prismatical. 
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24'.  IVo-EDGED  (Anceps).  Whose section  is 
lanceolate. 

25.  Cylindrical  [Cylindrica).  Whose  horizontal  sec- 

tions are  all  ecjual  circles.  Plate  XXL  Fig.  4. 

26.  J'usiFORM  {Jusi/'orinis).  Spindle-shaped.  Whose 

vertical  section  is  lanceolate  or  lineari-lanceolate, 
and  horizontal  circular.  Plate  XXIII.  Fig.  12. 

27.  Columnar  [Teres).  Whose  section  is  cu- 

neate,  and  horizontal  circular.  Plate  XVI.  Fig. 
2,  .S. 

28.  Claviform  [Clavifonnis).  Whose  vertical  section 

is  clavate,  and  horizontal  circular.  Plate  XI. 
XII.  Fig.  4. 

29.  Cubical  [Cubica).  ^Va-sided,  with  sides  quadrate. 

30.  Parallelopipedous  [Parallelopipeda).  S/ar-sided, 

with  jour  parallelogramical  and  /'tco  quadrate 
sides, 

31.  Pyriform  [Pyriformis).  Pear-shaped.  Whose 

vertical  section  is  spatulate,  and  horizontal  circu- 
lar. Ex.  Apion,  Brachyrimis.,  &c. 

32.  Infundibuliform  [Infundibidiformis).  Funnel- 

shaped.  Whose  horizontal  sections  are  circular, 
at  first  equal  and  then  progressively  larger  and 
larger,  Plate  XXII.  Fig.  12.  c. 

33.  Fornicate  [Fornicata).  Concave  above  and  con- 

vex beneath.  Plate  XIII.  Fig.  18.  a. 

34.  CoARCTATE  [Coarctata).  When  the  diameter  of 

the  middle  is  less  than  that  of  the  ends.  Ex.  Pos- 
terior thigh  of  Loeusta.  Plate  XIV.  Fig.  5. 

35.  Calceoufor.m  [Calccolijhrmis).  Oblong,  and  some- 

what coarctate  in  the  middle.  Ex.  Abdomen  of 
(.'helonus  F. 
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36.  Lageniform  {Lagenijbrmis).  Bellying  out  and 

then  ending  in  a narrow  neck,  something  like  a 
bottle.  Ex.  Spct'm-7'eservoir  attached  to  the  oviduct 
in  Pieris.  , Plate  XXX.  Fig.  12.  d. 

37.  Constrict  {Constricta).  Suddenly  and  dispro- 

portionably  smaller  at  one  end.  Plate  XXII. 
Fig.  15. 

38.  Lunifor.m  [jLuniJhrmis).  Whose  longitudinal  sec- 

tion is  lunate.  Plate  XIII.  Fig.  4. 

39.  Nodose  (Nodosa).  Having  one  or  more  knobs  or 

swellings.  Plate  XII.  Fig.  5. 

40.  Geniculate  (Geniculata).  Bent  so  as  to  form  a 

knee  or  angle.  Plate  XII.  Fig.  7. 


VII.  SUPERFICIES, 

i.  PARTS. 

# 

1.  Disk  (Discus).  The  middle  of  a surface. 

2.  Limb  (Limbus).  The  circumference. 

3.  Margin  (Margo).  The  extreme  sides. 

4.  Apex  (Apex).  The  summit. 

5.  Base  (Basis).  The  bottom. 

6.  Supine  Surface  (Pagiua  superior).  The  upper 

surface. 

7.  Prone  Surface  (Pagiua  inferior).  Theunder  sur- 

face. 


ii.  ELEVATION  and  DEPRESSION. 

1.  Navicular  (Navicularis).  When  two  sides  meet 
and  form  an  angle  like  the  outer  bottom  of  a boat. 
Ex.  Notonecta  glauca. 
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2.  Convex  (Convexa).  An  elevation  the  arc  of  which 

is  the  scj^inent  of  a circle.  lOx.  Upper  Surface  of 
the  body  of  most  Colcoptera. 

3.  Ginnous  [Gihba).  An  elevation  the  arc  of  wliich 

is  not  the  seoment  of  a circle^.  Ex.  Shoulders  of 
the  elytra  o\'  Prionus  coriarius,  and  of  many  other 
Colcoptera. 

4.  Plane  (P/««rt)-  When  the  disk  is  not  higher 

than  the  limb,  nor  the  limb  than  the  disk. 

5.  Concave  [Concava).  A depression  tlie  arc  of  which 

is  the  semnent  of  a cii’cle. 

O 

6.  Excavate  [Excavata).  A depression  the  arc  of 

which  is  not  the  segment  of  a circle.  Ex.  Protho- 
rax of  Sinodendrum  cplindricum. 

iii.  SCULPTURE. 

1.  Equate ’’  {^Equatu).  Yv’^ithout  larger  partial  eleva- 

tions or  depressions. 

2.  S.MooTii  (Z/tCc’/.s-).  Without  partial  elevations 

or  dej)ressions. 

3.  Levigate  {Licvigata).  Without  anp  partial  eleva- 

tions or  depressions. 

4.  Poke  {Porus).  A minute  impression  that 

the  substance. 

“ Tliis  term  in  Anatonu/  denotes  nny  imnatnral  protuberance  or 
convexity  of  tlie  body,  as  a person  bunched-  or  linin[)-backed.  In 
Astrunomp  it  is  used  in  reference  to  the  eidiglitened  parts  of  the 
moon,  whilst  .slie  is  moving  from  tlie  first  (jiiarter  to  the  full,  and 
from  the  full  to  the  last  (piarter  ; for  all  that  time  the  dark  part  a()- 
pears  horned  or  falcated,  and  the  light  one  hunchetl  out,  convex  or 
gibbons. 

e employ  the  term  fpr/H'ilus  insteail  oi'  fC<piali>i  commoni}’  used 
in  this  sense,  because  ccqualis  is  also  applied  to  magnitude,  to  which 
we  wouM  restrict  it. 
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5.  PouosE  {Porosa).  Beset  witli  many  pores.  Ex. 

FJytra  of  most  Apions. 

6.  A Point  [Punctum),  A minute  impression  upon 

the  surface,  but  not  poforating  it. 

/.  Punctate  {JPuncluio'),  Beset  with  many  points. 
Ex.  Impression  on  the  Head  and  Prothorax  of  He- 
lolontlia  Horticola,  &c. 

8.  Variole  [J'ariola).  A sliallow  impression  like  a 

mark  of  the  small-pox. 

9.  \ariouous  arwlosa).  Beset  with  many  varioies. 

Ex.  Scarabo’iis  variolosux  iVPL. 

10.  Umbiuicate  ( When  a variole,  tuber- 

cle, granule,  &c.  has  a depresAon  in  its  centre. 
Ex.  Thorax  of  Pachygaster  scabrosus. 

11.  Foveolet  [Foveola).  A roundish  and  rather  deep 

depression,  larger  than  a variole. 

12.  Foveolate  [Foveola fa).  Having  one  or  more  fo- 

vcolets.  Ex.  Prothorax  of  Gcotrupes  sfercora-- 
rhts  Latr. 

l.S.  Fossulet  [Fossula).  A somewhat  long  and  narrow 
depression. 

14*.  Fossulate  [Fossulata).  Having  one  or  more  fos- 
sulets.  Ex.  Oxyfelns  j-ugosus  F.,  &:c. 

15.  Unequal  [hicrqualis).  Ilaving  very  slight  and  in- 
determinate excavations.  Ex.  Prothorax  Silpha 
ihoracica,  Callichroma  mosehafum,  &c. 

IG.  Lacunose  [Faciaiosa).  Having  a few  scattered,  ir- 
regular, broadish  but  shallow  excavations.  Ex. 
Elytra  of  Donacia  xnttaia,  Sagittaricr,  &c. 

17.  Rimose  [Himosa).  Chinky,  resembling  the  bark  of 
a tree.  Having  numerous  minute,  narrow  and 
nearlv  )iarallpl  excavations,  which  run  into  each 
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otlier.  Kx.  Elytra  of  Dyliscua  collarh  ? , and 
Rccselii. 

IS.  Undose  {Uiidosn).  Having  uiululating  nearly  pa- 
rallel broader  depressions  which  run  into  each 
other,  and  resemble  the  sand  of  the  sea-shore 
when  left  by  the  tide.  Ex.  Cyphus^  ? u?idosiis  K. 

M.S. 

19.  Vermiculate  {I’crmiculafa).  Having  tortuous  ex- 

cavations as  if  eaten  by  worms.  Ex.  Prothorax 
of  Dytiscus  paraplcurus  E.  B.,  D.  transveralis  Pk. 

20.  Reticulose  Having  a number  of  mi- 

nute impressed  lines  which  intersect  each  other  in 
various  directions  like  the  meshes  of  a net.  Ex. 
Prothorax  of  Dj/tisciis  Rccselii. 

21.  Acvducted  {Acudi/cta).  Scratched  across  very 

finely  as  if  with  the  point  of  a needle  or  pin.  Ex. 
Dpti  sens  acuducius  E.  B. 

22.  Striate  [Striata).  Having  rather  impressed 

longitudinal  parallel  lines.  Ex.  Carahus  cencus,  &c. 

23.  SuLCATE  [Sulcata).  Having  deeper  impressed  lon- 

gitudinal parallel  lines.  Ex.  Dytiscus  margi- 
nalis  $ . 

24.  Claihrose  [Clathi'osa).  When  strias  or  lurrovvs 

cross  each  other  at  right  angles.  Ex.  Abdomen  of 
Micropeplus  porcatus. 

25.  Rivose  [Rivosa).  When  furrows  do  not  run  in  a 

parallel  direction  and  are  rather  sinuate.  Ex. 
Prothorax  of  Elophorus  stagnalis.,  &c. 

26.  Interstice  [Interstitium).  The  space  between  ele- 

vations and  depressions  running  in  lines. 

” 1 am  not  certain  tliat  the  insect  here  mentioned  is  a Ci/phm 
Germ.;  Inu  it  comes  near  that  iteims,  ami  is  common  in  llrazil. 
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27.  Interval  [Intervallurn).  The  space  between  irre- 

gular and  scattered  elevations  and  depi'essions. 

28.  CoAiPLANAiE  {CyOinplanalci),  A convex  or  iri'egular 

surface  having  a plane  slight  depression.  Ex. 
^ides  of  the  Prothorax  Priomis  cervicoriiis. 

29.  Can.'VLI CULATE  (^C-aiialiculata\  Eravino"  a loniritu- 

dinal  impressed  line  or  channel.  Ex.  Prothorax 
of  Geotrupcs  Latr.  Brosens  cephalotes,  &c. 

JO.  Carinate  {Carinata).  Having  a longitudinal  ele- 
vated line.  Ex.  Rostrum  of  Curculio  nchulostis 
E.  B.  Bicarinatc^  'Pricarinate,  &c.,  having  txco  or 
three  such  lines.  Ex.  Elytra  of  Silpha  recta. 

31.  Cristate  {Cnstata).  Having  one  or  two  very  ele- 

vated lines  usually  crenate.  Ex.  Prothorax  of 
Locusta  lauriJoUa  F. 

32.  Porcate  {Porcata).  Having  several  parallel  ele- 

vated longitudinal  ridges.  Ex.  Onthophilus  stri- 
atus  Leach  [Ilister  L,). 

33.  Costate  {Costata).  Having  several  broad  elevated 

lines.  Ex.  Brachnuis  himaculatus,  S<.c. 

34.  Clathrate  {Clathrata).  Having  .several  elevated 

lines  which  cross  each  other  at  right  angles.  Ex. 
Abdomen  of  Micropeplus  porcatus. 

35.  Reticulate  {Reticulata).  Having  many  small 

elevated  lines  Avhich  intersect  each  other  in  various 
directions  like  the  meshes  of  a net.  Ex.  Lycus 
reticulatus  1’.  Wings  of  the  Libclltdidcc. 

36.  Rugose  {Rugosa).  \\  rinkled.  Intricate  with  aji- 

proximating  elevations  anil  depressions  whose  di- 
rection is  indeterminate.  Ex.  Elytra  of  Prionus 
coriarius. 

37.  CiCATRicosE  {Cicatrieosa).  Having  elevated  spots 
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of  a different  colour  Ironi  the  rest  of  the  surface, 
resenihling  scars.  Ex.  Elytra  of  SUpha  lachnjninsa. 
Linn.  Trans. 

38.  Embossed  [Ccclata).  Having  several  plane  tracts 

of  a different  shape  higher  than  the  rest  of  the  sur- 
face. Ex.  Prothorax  of  Priotms  damicornis,  maxil- 
losiis,  &c. 

39.  Gibbose  [Gibbosa).  Having  one  or  more  large 

elevations.  Ex.  Sides  of  the  Prothorax  of  Bra- 
chycerns  barbariis. 

40.  Tubercle  ( Tt/ic/rw///??/).  A pimple-like  knob. 

41.  Tuberculate  ['Puborulata).  Having  several  tu- 

bercles. Ex.  Attclabus  gemmatus  F.  Base  of  Pro- 
thorax of  CalUchroma  moschatum. 

42.  \ ERRUCA.  A small  flattish  wart-like  prominence. 

43.  Verrucose  [Verrucosa).  Having  several  verrucev. 

Ex.  PimeJia  muricata. 

44.  Muricate  [Muricata).  Armed  with  sharp  thick, 

but  not  close,  elevated  points  like  a Murex.  f]x. 
Bronchus  Tribidus,  (luadridcns  Germ.,  &c. 

45.  Echinate  [Fjchinata).  Armed  with  sliarj)  spines 

like  a hedgehog  or  Echinus.  Ex.  Elispa  at', -a. 

46.  Rugged  [Salcbrosa).  When  a surface  is  rough 

with  mucros,  spines  and  tubercles  intermixed. 
Ex.  Numerous  species  of  Bronchus  Germ.* 

47.  Gran  ULE  [Gramduni).  A very  minute  elevation. 

48.  Granulate  [Granulata).  Beset  with  manv  gra- 

nules like  shagreen.  Ex.  Pachygaster  sidcatus  Cienn. 
Prothorax  of  Copris  Molossus. 

49.  Scabrous  [Scabra).  Rough  to  the  touch  from  gra- 

Insect.  Spec.  Aoy.  .3.3-2 — . To  tliis  gcmis  Cnrcutio  Tiihulns  and 
tpiailridcns  F.  appear  to  lielons'. 
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nules  scarcely  visible.  Ex,  Elxjtra  Pachygasler 
Ligustici. 

50.  Papjllule  {Papillula).  A tubercle  or  variole  with 

an  elevation  in  its  centre. 

51.  Papillulate  {Papillulala).  Beset  with  many  pa- 

pillules.  Ex.  Elytvci  of  Ppnastcs  Plcvcules  $ . 

52.  Catenulate  Having  a series  of  ele- 

vated oblong  tubercles  resembling  a chain.  Ex. 
Carahus  catcnnlahis  E.  B. 

53.  Spherulate  [Sphccrnlata).  Having  one  or  more 

rows  of  minute  tubercles.  Ex.  Trox  bitosus, 
Elmis  tuherculatns. 

54'.  CoN.suTE  [Consuta).  Having  very  minute  elevations 
in  a series  at  some  distance  from  each  other,  of  a 
diffeient  colour  from  the  rest  of  the  surface,  and 
somewhat  resembling  stitching.  Ex.  Elytra  of 
Or  yet  es  P Sylvanns. 

55.  Intricate  [Intncata).  W hen  depressions  or  ele- 

vations so  run  into  each  other  as  to  be  difficult  to 
trace.  Ex.  Elytra  of  Carahus  intriedtus  E.  B, 

56.  Corrugate  (Co;v7/g«/rt).  When  a surflice  rises  and 

falls  in  parallel  angles  more  or  less  acute.  Ex. 
Front  of  Nothioplnlus  aquaticus. 

57.  Obliterate  i^Obliterata).  Applied  to  impressions 

and  elevations  when  almost  effaced. 

iv.  C1.0TMING. 
a.  GENERAL. 

1.  Scutate  (Scutata).  Covered  with  large  flat  scales. 

Ex.  Lcpisina  polypuda. 

2.  SOUAMOSE  {Squamosa).  Covered  with  minute  scales. 

Ex.  Lcpidoptcra. 
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S.  PuLVERULEXT  { Pulvcr/tlcnfa).  Covered  with  very 
minute  powder-like  scales.  Ex.  Cryptorliynchus 
Shymhrii. 

t.  PoELiNosE  [Pollinosa).  Covered  with  a loose  mealy 
and  often  yellow  powder  resemhlin<i;  the  pollen  of 
flowers.  Ex.  Lixns  paraplccticns. 

5.  Farinose  {Farinoso).  Covered  with  a fixed  mealy 

powder  resemblingy/o?«-.  Ex.  Spots  on  the  Elytra 
of  Cetonia  aiirata,  I'aricgata,  &c. 

6.  Lutose  [Lutosa).  Coveretl  with  a powdery  sub- 

stance resembling-  mud  or  dirt,  which  easily  rubs 
off  Ex.  Trox  lutosus. 

7.  IloRUEENT  {Uoridenta).  Covered  like  a plum  with 

a bloom  which  may  be  rubbed  off.  Ex.  Pcltis 
limbata  Illie:. 

8.  Stupeous  [Stupea).  Covered  with  long  loose  scales 

resembling  toiv.  Ex.  The  Palpi  of  Lcpidoptera. 
/hitenme  o'l  aoxwc  Diptcra.  Plate  XII.  Fig.  23. 

9.  Pilose  [Pilosa).  Covered  with  long  distinct  flexi- 

ble hairs.  Ex.  Thorax  of  Vespa  Crabro  L. 

10.  Villose  {P'illosa).  Covered  with  soft  flexible  hairs 

thickly  set.  Ex.  Prothorax  of  Melolontha  solsti- 
tialis  F. 

11.  Lanate  {Lanuta).  Covered  with  fine,  very  long, 

flexible  and  rather  curling  hairs  like  tuoo/.  Ex. 
Melolontha  lanigera  F. 

12.  Lanuginose  [Lanuginosa).  Covered  with  longish 

very  soft  fine  down.  Ex.  Prothorax  of  Trichius 
fasciatus  F.  Thorax  and  base  of  the  Abdomen  of 
Apis  circinncincta  K. 

13.  Hirsute  [Plirsuta).  Covered  with  long  stiflish 

hairs  very  thickly  set.  Ex.  Apes  Bombinatriccs  L. 
T 2 
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14.  Plumulose  {Plumulosa).  When  the  hairs  branch 

out  laterally  like  feathers.  Ex.  Hair  on  the  base 
of  the  Maxilla  of  FAccera  {Apis *  **  d.  1.  K.). 

15.  Hairy  {Hiita).  Covered  with  short  stiffish  sub- 

distinct  hairs.  Ex.  Genus  Lagria  F. 

16.  Tomentose  {Tomentosa).  Covered  with  short  in- 

terwoven inconspicuous  hairs.  Ex.  Lamia  Mdilis. 

17.  Pubescent  {Pubesceiis),  Covered  with  very  fine 

decumbent  short  hairs.  Ex.  Harpalus  rirficor- 
nis,  &c. 

18.  Stupulose  {Stupulosa).  Covered  with  coarse  de- 

cumbent hairs.  Ex.  Elptra  of  Melolontlia  vul- 
garis. 

19.  Velutinous  {VelutiJia),  Covered  with  very  thick- 

set upright  short  hairs  or  pile,  resembling  velvet. 
Ex.  Tromhidiiim  holosericcum.  Scutellum  of  Sta- 
phylinus  hybridus  E.  B. 

20.  Holosericeous  {Holosericea).  Covered  with  thick- 

set shining  short  decumbent  hairs,  resembling 
satm^.  Ex.  Under  side  of  the  body  oi'  Elophoms 
stagnalis,  Aranea  aquatica,  &c. 

21.  Setose  (56’^05a).  Bristly.  Sprinkled  with  stiff  scat- 

tered hairs  like  bristles.  Ex.  Musca  grossa  L. 

22.  Se^  ULosE  {Setiilosa^.  Setose  with  the  bristles  trun- 

cated. Ex.  Curcidio  setosns  E.  B. 

23.  Hispid  {Hispida).  Rough  from  minute  spines,  or 

very  stiff  rigid  bristles.  Ex.  Hispa  atra.  Phoberus 
horridm  M‘=L.,  &c. 

* This  kind  of  pubescence  Ims  usually  been  denominated  sericeous 

{sericea) ; but  it  certainly  does  not  resemble  silk,  and  is  very  ditterent 
from  the  proper  sericeous  splendour,  exhibited  by  Crifptocepkalus 
sericem  E.B.  - 


OniSMOLOGY. 


‘277 


24-.  Rough  (Aspera).  Rough  from  pubescence  in  ge- 
neral. 

25.  Bald  [Calva).  A part  of  a surface  with  little  or  no 

hair,  when  the  rest  of  it  is  very  hairy.  Ex.  Ver- 
tex of  Melitta  and  Aph  Kirby. 

26.  Glabrous  [Glabra).  Without  any  hair  or  pubes- 

cence. 

27.  Lubricous  {Lubriea).  Slippery  as  if  lubricated. 

Ex.  Dynastes  Centaimts. 

b.  PARTIA1-. 

1.  Cirrus  [Cirrus).  A lock  of  curling  hair. 

2.  CiRROSE  [CiiTOsa).  Having  one  or  more  cirri. 

Ex.  Antennce  of  Lamia  araneiformis. 

3.  Fascicule  [Fasciculus).  A bundle  of  thick-set  hairs 

often  converging  at  the  apex.  Plate  XIX. 
Fig.  6.  c. 

4.  Fasciculate  [Fasciculata).  Having  one  or  more 

fascicules.  Ex.  Catenulated  lines  in  the  Elytra  of 
Trox  arenosus.  Buprestis  fascicularis. 

5.  Penicil  [Pentctllus).  A small  bundle  of  diverging 

hairs.  Plate  XIX.  Fig.  6.  a. 

6.  Pemcillate  [Penicillata).  Having  one  or  more 

penicils.  Ex.  Larva  of  Bombyx  antiqua  F. 

7.  Verricule  [Verriculum).  A thick-set  tuft  of  pa- 

rallel hairs.  Plate  XIX.  Fig.  6.  b. 

8.  Verriculate  [Vcrriculata).  Having  one  or  more 

verricules.  Ex.  Larva  ol  Bombyx  pudibunda  F. 
Cnder  side  of  Abdomen  of  Megachile  ? . Latr. 
[Apis  **  c.  2.  a.  K.). 

9.  Barbate  [Barbata).  When  any  part  is  clothed 

with  longer  hairs,  resenihling  a beard.  Ex.  Anns  of 
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Macroglossa  slellatarum.  Anlennce  ol’  Ceramhyx 
Ammimlis.  Pi.ate  XII.  Fig.  26. 

10.  CiLiATE  {Ciliata),  When  the  margin  is  fringed 

with  a row  of  jmraUel  hairs.  Ex.  The  base  and 
apex  of  tile  Prothorax  of  Lucanus  Cervus  L. 

1 1.  hiMBRiATE  I^Fimbrtata).  W lien  a part  is  terminated 

by  hairs  or  bristles  that  are  7iot  parallel.  Ex.  Anns 
of  many  Andrencc  Latr.a  {Melitta  **.  c.  K.), 

12.  Comate  {Comata).  Wlien  very  long  flexible  hairs 

thickly  cover  a space  in  the  upper  surlace. 

13.  Crinite  (Crinita).  W^hen  very  long  hairs  thinly 

cover  any  space. 

14.  JuBATE  (Jiibata).  ITaviiig  long  pendent  hairs  in 

a continued  series.  Ex.  Intermediate  Legs  of  Po- 
dalirius pilipes  {Apis  **.  d.  2.  a.  K.). 

1.5.  I’URRED  (Pellita).  W^hen  shorter  decumbent  hairs 
thickly  cover  any  space,  as  in  the  llombyces  dorso 
cristato  L. 

V.  COLOUR. 

1.  Niveous  [Nivens).  The  pure  unblended  white  of 

snow.  Ex.  Arctia  clirysorhea. 

2.  White  [Albas).  White  less  intense  than  niveous. 

The  colour  of  chalh.  Ex.  Arctia  mcndica  $ . 

3.  Eacpeous  [Lactens).  White  with  a slight  tint  of 

blue.  The  colour  ot  inilk.  Ex.  Gcometra  lac- 
learia. 

4.  Cream-coloured  [Lactijorcns).  White  with  a 

proportion  of  yellow.  Ex.  Pale  part  of  the  Pri- 
mary xvings  of  Callimorpha  Caja. 


Mon.  Ap.  Angt.  1.  /.  iv.  **  o.  f.  1.  a. 
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5.  Fli'SH-colouued  {Cavncus).  Wliite  tinted  with 

ml.  Tlie  colour  of  young  and  licalthy  Jlcsli. 
Ex.  Secondary  ->xings  of  Sphinx  Ligusfri. 

6.  IIo.vKY  {Incanns).  White  with  a small  proportion 

of  black.  The  colour  of  a g/v/j/ N.B.  'This 
term  is  usnallij  con/ined  to  pubescence.  Ex.  C^l,r- 
cidio  sidcirostris. 

7.  Cinereous  [Cincrciis).  White  with  a shade  ol 

brown.  Ex.  Brachyrhimis  diffinis,  Laria  j^udi- 
hunda. 

8.  Griseous  {Griseus).  White  mottled  with  black 

or  browai.  Ex.  Cnrculio  nchulosns. 

9.  Yellow  Pure  yellow.  Ex.  on  the 

Abdomen  of  Nomada  {Apis  *.  b.  K.).  Crahro. 

10.  Straw-coloured  {Stramineus).  Pale  yellow  with 

a very  faint  tint  of  blue.  Ex.  Phaleena  cratcegata. 

11.  Sulphureous  {Sidphuretis).  Yellow  with  a tint  of 

iireen.  The  colour  of  brimstone.  Ex.  Pieris 

o 

Ithamni  S . 

12.  Tv’eY-ovs  {Lnteus).  Deep  yellow  with  a tint  of  red. 

The  colour  of  the  yolk  of  an  egg.  Ex.  Primary 
'uoings  of  Colias  Edusa. 

13.  Orange  {Aurantins).  Equal  parts  of  red  and  yel- 

low. Ex.  Apex  of  Wings  of  Pieris  Cardamines. 

14.  Saffron-coloured  {Crocens).  The  colour  of  saf- 

fron.  Ex.  Yellow  in  the  Elytra  of  Trichius  J'asci- 
atns. 

15.  Miniatous  {Miniatus).  The  colour  of  red  lead. 

Ex.  Secondary  ixings  of  Callimorpha  Caja. 

16.  Fulgid  {Fulgidus).  A bright  fiery  red.  Ex.  Ly^ 

cccna  VirgaurcLC  and  dispar. 


280 


O HI  SMOLOGY. 


17.  Rutovs  {Rufus).  A pale  red.  Ex.  Apionf7-umen- 

tarium. 

18.  Testaceous  {Testaceiis).  The  colour  of  a tile,  a 

tiull  red.  Ex.  Chri/somela  Populi. 

19.  Scarlet  {Coccineus).  A bright  pale  red.  Ex.  Ely- 

tra of  Pyrochroa  coccinea. 

20.  Red  (Ruber).  Pure  red.  Ex.  Under  Wings  of 

Nociua  Dominula. 

21.  Sanguineous  (Sanguineus).  Red  with  a tint  of 

black.  The  colour  of  blood.  Ex.  Spots  in  Chi- 
locorus  Cacti  Leach,  and  Prothorax  of  Locusta 
morbillosa. 

22.  Rose-coloured  Colour  of  the  rose.  Ex. 

Parts  of  the  Wings  and  Body  of  Sphinx  Elpenor. 

23.  Crimson  (Puniceus).  A bright  red  with  a tint  of 

blue.  Ex.  Base  of  the  Under  Wings  of  Noctua 
Sponsa. 

24.  Purple  (Purpureus).  Equal  parts  of  blue  and  red. 

Ex.  Sagra  purpurea.  T itta  on  the  Elytra  of  I)e- 
nacia  fasciata. 

25.  \ io\.V7T  (T  iolaceus).  Blue  with  some  red.  The  colour 

of  Uiola  odoi  ata.  Ex.  Chrysoinela  Goettitigeyisis, 
Abdomen  of  Gcotrupes  vernalis. 

26.  Lilac  (Lilacinus).  Colour  of  the  flowers  of  the 

lilac.  Ex.  Part  of  the  Iris  of  the  Ocellus,  in  the 
Wings  of  Vanessa  lo. 

27.  Blue  Pure  blue.  Colour  oi  Centatirea 

Cyanus.  Lx.  Disk  oi  the  JVn/gs  ot' Papilio  Ulysses. 
Callidunn  v/olaceum. 

28.  Azure  (Azureus).  A paler  and  more  brilliant  blue. 

Ex.  Wings  of  Morpho  Mcnelaus,  Tclcmac/ats,  Sic. 
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29.  Skv-blue  {Cccruleiis).  A paler  blue.  The  colour  of 

the  sky.  Ex.  L.yc(tna  Adonis. 

30.  C.ESious  (CiOs/ns).  Very  pale  blue  with  a little 

black.  The  colour  of  k/ue  eyes.  Ex.  Under  side 
of  the  IVings  of  Lyccciia  Argiolus. 

31.  Gkeen  {Viridis).  Equal  parts  of  blue  and  yellow. 

Ex.  Cicindela  campestris. 

32.  tEkuginous  {.Akutginosus).  Green  with  a blue 

tint.  The  colour  of  the  rust  of  copper.^  verdigris. 
Ex.  Brachyrhmus  Cnides. 

33.  Prasinous  {Frasinus).  Green  wdth  a mixture  of 

yellow.  The  colour  of  the  leaves  of  leeks  or 
onions.  Ex.  Pentatoma  prasina.  Under  side  of 
Wings  of  Theca  Rubi. 

Si.  GLAUcous(GZaz<c?«).  Pale  blueish  green.  Sea  green. 
Ex.  Elytra  of  Dynastes  Hercules,  Alcides,  Tityus, 
&c. 

35.  Mouse-coloured  {Murinus).  Black  with  a small 

proportion  of  yellow.  The  colour  of  the  common 
mouse.  Ex.  Base  of  the  abdominal  segments  of 
Cossus  Ligniperda. 

36.  Lurid  {Luridus).  Yellow  with  some  mixture  of 

brown.  Dirty  yellow.  Ex.  Elytra  of  Aphodius 
luridus  and  nigrosidcatus. 

37.  Livid  {^Lividus).  A pale  purplish  brown.  The  co- 

lour of  a bruise.  Ex.  Hydrophilus  luridus. 

38.  Tawny  {Fulvics).  A pale  dirty  orange.  Ex.  The 

pale  parts  of  the  Whigs  of  Hipparchia  Pamphilus. 

39.  Fawn-coloured  (Cervinus).  A reddish  brown. 

Ex.  Easiocampa  Rubi. 

iO.  Olive  (Olivaceus).  A brownish  green.  The  co- 
lour ol  olives.  Ex.  Dytiscus  marginalis. 
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4-1.  Fuscous  A dull  brown.  Hipjmrchia 

Semele.  Prionus  scahricornis. 

42.  Ferruginous  [Ferruginctis).  A yellowish  brown 

with  some  red.  The  colour  of  the  nist  of  iron. 
Ex.  Base  of  Under  Wings  of  SinerintJms  Popidi. 
Gastrophaca  quercifolia. 

43.  Cinnamon-coloured  A yellowish 

brow'n.  The  colour  of  cinnamon.  Ex.  Prionus 
cinnamomeus. 

44.  Brown  Pure  brown.  Ex.  parts 

in  the  Primary  Wings  of  Callimorplia  Caja. 

45.  Bay  (Badius).  Bright  red  brown  of  the  chestnut. 

Ex.  Elytra  of  Melolontha  vidgaris  wdien  the  hairs 
are  rubbed  off. 

46.  Chestnut  [Castaneus).  Colour  of  the  dark  part  of 

the  chestnut.  Ex.  Elytra  of  Lucanus  Ccr^yus. 

47.  PiCEOus  {Piceus).  Shining  reddish  black.  The  co- 

lour of  pitch.  Ex.  Prionus  coriarius. 

48.  Fuliginous  {Fuliginosus).  The  opaque  black  of 

soot.  Ex.  Wings  of  Lithosia  rubricollis. 

49.  Bi.ack  [Niger).  A dull  black  with  some  brown. 

Ex.  Brachyrinus  niger. 

50.  Atrous  [Ater).  Pure  black  of  the  deepest  tint. 

Ex.  Liparus  auglicanus. 

vi.  SPLENDOUR. 

a.  GEMMEOUS. 

1.  Margaritaceous  [Margaritaccus).  Glossy  white 
with  changeable  tints  of  ])urple,  green,  and  blue. 
The  splendour  of  pearls.  Ex.  The  drums  in  Tet- 
tigonia  capc?isis. 
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2 Oi’ALJNE  {Opolinus).  A blueisli  white  reflecting 
the  prismatic  celours.  'J'hc  splendour  of  tlie  opal. 
Ex.  f l ings  of  Notonccfa  glaiica  and  some  Nipcc. 

3.  CiiYSTALLiNE  {Cnjsfallinus).  The  white  splendour 

of  crystal  or  glass.  Ex.  Stemniata  of  many  Hij- 
mcnoptera.,  &c. 

4.  Topazine  {Topazi)ius).  The  yellow  splendour  of 

the  topaz.  Ex.  Many  Stanmata  of  Hymcnoptera, 
and  F.ycs  of  Spiders. 

5.  Rubineous  {.Rubincus).  The  red  splendour  of  the 

ruby. 

6.  SAiARACiDiNE  (Smaragdtmis).  The  green  splendour 

of  the  emerald. 

7.  Aaiethystine  {Amethyst inns).  The  purple  splen- 

dour of  the  amethyst. 

b.  METALLIC. 

1.  K'R.cA'.ts'x:  {Argent cus).  The  splendour  of  s/7m'.  Ex. 

The  spots  ou  the  under  side  of  the  TVings  in  Argyn- 
nis  Lathoiia,  &c. 

2.  Golden  The  splendour  of  goW.  Ex. 

timus  imperiedis  Germ.  Spot  in  the  Wings  of  Noc- 
tua  Festucce. 

3.  OiiicTiALCEous  {Orichcdccus).  A splendour  inter- 

mediate between  that  of  gold  and  brass.  Ex.  Up- 
per flings  of  Noctua  Chrysitis. 

4.  tEneous  The  splendour  of  Ex. 

Elytra  of  Carabus  clathratus. 
b.  Cupreous  {Cuprcjis).  The  reddening  splendour  of 
copper.  Ex.  Carabus  idtens. 

6.  CiiALYBEous  {Chalybeus).  The  blue  splendour  of 
sled  case-hardened,  or  of  the  mainsining  of  a 
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watch.  Ex.  Helops  chalyheus.  Legs  of  Lithosia 
Qtiadra. 

7.  Plumbeous  The  colour  of Ex. 

Prothorax  of  Clytra  dcntata  ? 

8.  Inaurate  [Liauralns).  When  striae  or  other  im- 

jjressed  parts  have  a metallic  splendour.  Ex.  Mar- 
gin of  Prothorax  and  Elytra  of  Carabus  violacens. 
Stria;  of  Elytra  &c.  of  PhancEus  Mimas  M=L. 

9.  Deaurate  (Deauratus).  A metallic  hue  which 

looks  as  if  the  gilding  was  worn  off.  Ex.  Do- 
nacia  eenea,  &c. 


C.  BOMBYCINE. 

1.  Sericeous  [Sericeus).  The  splendour  of  silk.  Ex. 

Cryptocephalus  sericeus. 

2.  Tramosericeous  ( The  splendour 

of  satin.  Ex.  Chlamys  Bacca^  77io)istrosa,  &c. 

d.  reflected. 

1.  Resplendent  Reflecting  the  light  in- 

tensely. Ex.  The  Head  and  Thorax  of  Staphylmus 
splende7is,  a;7iens,  politus,  &c. 

2.  Shining  [Nitidtis).  Reflecting  the  light,  but  less 

intensely.  Ex.  Dytiscns  77ia7gi7ialis. 

3.  Pruinose  {P7'7ii7iosus).  When  the  splendour  of  the 

surface  is  somewhat  obscured  by  the  appearance 
of  a bloom  upon  it  like  that  of  a plum,  but  which 
cannot  be  detached.  Ex.  Elytra  of  Serica  7-U7  icola 
and  h7'imnea  M'^L.  [Melolo7itha  F.) 

4.  Obscure  {Obsctmis).  A surface  which  reflects  the 

light  but  little.  Ex.  Pa:lobius  Her77ia7i7ii. 

5.  Opaque  {Opacus).  A surface  which  does  not  re- 
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fleet  the  light  at  all.  Ex.  T7'Ox  sabuhsus,  arena- 
rius.  Silpha  opaca. 

vii.  TRANSPARENCE. 

1.  Hyaline  {Hpalina).  The  clear  transparency  of 

glass.  Ex.  The  IVings  of  many  Neuroptera,  Hy- 
menoptcra,  and  Diptera. 

2.  Diaphanous  {Diaphaiia).  Transparent,  but  less 

purely  than  hyaline.  Semitransparent.  Ex.  The 
Wings  of  many  Coleoptcra. 

3.  Adiaphanous  [Adiaphana).  Which  does  not  trans- 

mit the  light  at  alt.  Ex.  Elytra  of  Coleoptera. 

viii.  PAINTING. 

1.  Atom  (Atomns).  A very  minute  dot. 

2.  Irrorate  [Irrorata).  Sprinkled  with  atoms,  as  the 

earth  with  dew-.  Ex.  Onthophagus  Vacca.  Pa- 
pilio  Paris. 

3.  Gutta  [Gutta^).  A roundish  dot,  intermediate  in 

size  between  an  afoin  and  a macula. 

4.  Guttate  {Guttata).  Sprinkled  with  giitta;.  Ex. 

Coccinella  L. 

5.  IVIacula  {Macula).  A larger  indeterminately  shaped 

spot. 

6.  Maculate  {Maculata).  Painted  with  such  spots. 

Ex.  Phahvna  grossulariata. 

1.  Litura  {Litura).  An  indeterminate  spot  growing 
jialer  at  one  end,  as  if  daubed  or  blotted. 

8.  Liturate  {Liturata).  A surface  painted  with  one 
oi  more  such  spots.  Ex.  Aphochus  conflagratus. 

binne  in  Coccinella  has  employed  the  term  Gnfta  for  a white  or 
yellow  s])ot  in  a darker  "round,  and  Pustula  for  a red  spot  in  a blaek 

"round.  \\  e thoii"ht  one  term  snfheient  to  express  spots  hi"ger 
rhan  atoms.  '' 
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9.  Plaga  {Plaga).  A long  and  large  spot.  Ex.  Apho- 
dius  plagiatus. 

10.  Islet  {Insulci),  A spot  of  a different  colour,  included 

in  a plaga  or  macula.  Ex.  The  Ocelli  in  the  Pri- 
mary Wings  of  Hipparchia  Semele.  A spot  in  the 
middle  fascia  of  the  under  side  of  the  Primary  Wmg 
in  Papilio  Podalirius. 

11.  Crepera  (Crcywfl).  A gleam  of  paler  colour  upon 

a dark  ground.  Ex.  Elytra  of  Dytiscus  maigmalis. 

12.  [Umbra).  A slight  shade,  not  easily  per- 
ceptible upon  a paler  ground.  Ex.  Elytra  of  La- 
mia jEdilis.  JVmgs  of  Tinea  asperella. 

13.  Signatures  [Sigfiaturce).  Markings  upon  a sur- 

face resemblino-  in  some  decree  letters  and  cha- 
racters. 

14'.  SiGNATE  [Signatus).  Marked  with  signatures. 
Ex.  Elytra  of  Macropiis  lo7igimamis. 

15.  Inscribed  [Inscriptus).  When  the  surface  is  marked 

with  the  resemblance  of  a letter  of  any  language. 
Ex.  Noctua  Gamma.  Vanessa  C.  album. 

16.  Hieroglyphic  [Hieroglyp/iicus).  Painted  with  cha- 

racters somewhat  resembling  hieroglyphics.  Ex. 
Macropus  longimaiius.  Cctonia  Australasite. 

17.  Annulet  [Ammlus).  A ring-shaped  spot.  Ex. 

Phalcena  omici'oncma,  &c.  Plate  XIV.  Fig.  1.  o. 

18.  Lunulet  A small  crescent-shaped  spot. 

Ex.  Maiginal  spots  above  and  below  the  Secondary 
JVings  in  Argymiis  Artemis,  8cc. 

19.  Reniculus  [Rcnicidus).  A small  kidney-shaped 

spot.  Ex.  Upper  Wings  of  Noctua  Persicaria. 

20.  Ocellus  [Ocellus).  An  eye-like  spot  in  the  Wings 

of  many  Lepidoptcra,  consisting  of  annuli  of  dif- 
ferent colours,  inclosing  a central  spot  or  pupil. 
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a.  PiTpiL  {Pupilla).  The  central  spot  of  the  ocellus. 
Plate  XIV.  Fig.  1.  /.  An  ocellus  is  called  bipu- 
pillatc,  tripupillate,  &c.,  when  there  are  two, 
three,  8cc.  ot  these  spots.  Ex.  Primarp  JViiig  of 
Ilipparchia  Pihsclhc,  Sic.  Plate  XIV.  Fig.  1.  p. 

a.  Hastate  Pupil  {Pupilla  hasiata).  When  the  pu- 

pil is  a halbert-shaped  spot.  Ex.  Pupil  of  Ocellus 
of  Attacus  Tau.  Plate  XIV.  Fig.  1.  k. 

b.  SuFFULTED  PupiL  {Pupilla  suffulta).  When  the 

pupil  shades  into  another  colour.  Ex.  Primary 
Wing  of  Panessa  lo.  . 

b.  Iris  (Iris).  The  circle  which  incloses  the  pupil. 

Plate  XI V.  Fig.  1.  u. 

c.  Atmosphere  {Atmosphccrci).  The  exterior  circle 

of  the  ocellus.  Plate  XIV.  Fig.  1.  v. 

21.  Blind  Ocellus  {Ocellus  ccecus).  An  ocellus  with- 

out the  pupil.  Ex.  lAipparchia  Davus. 

22.  Spurious  Ocellus  {Ocellus  spurius).  A circular 

spot  without  any  defined  iris  or  pupil.  Ex.  Sp>ot 
in  the  Disk  of  the  Primary  Wings  of  Picris  Plelicc. 

23.  Simple  Ocellus  {Ocellus  simplex).  When  the 

ocellus  consists  only  of  iris  and  pupil.  Ex.  Ocelli 
on  the  under  side  Primary  Wings  of  HipparcJtia 
Semele.  Plate  XIV.  Fig.  1.  f,  n,  %i. 

24.  Compound  Ocellus  {Ocellus  complexus).  When 

the  ocellus  consists  of  three  or  more  circles.  Ex. 
Saturnia  Pavonia.  Plate  XIV.  Fig.  1.  /. 

25.  Nictitant  Ocellus  {Ocellus  nictitans).  When  the 

ocellus  includes  a lunular  spot  of  a ilifferent  co- 
lour. Ex.  Under  side  of  Wi)igs  of  Morpho  Perseus. 
Plate  XIV.  Fig.  1.  m. 

.26'.  I’ enestrate  OcEi.Lus  {Ocellus  feneslratus).  When 
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an  ocellus  has  a transparent  spot.  Ex.  Attacus 
Paphia  and  Cytherca. 

27.  Dioptrate  Ocellus  A fenes- 

trate ocellus  divided  by  a transverse  line.  Ex. 
Attacus  Polyphemus. 

28.  Double  Ocellus  (OccZZ?«  When  two 

ocelli  are  included  in  the  same  circle  or  spot.  Ex. 
Under  side  of  Secondary  Whig  of  Morpho  Perseus. 
Plate  XIV.  Fig.  1.  r,  v. 

29.  Twin  Ocellus  [Ocellus  didymus).  When  such 

ocelli  join  each  other.  Ex.  Under  side  oi  Secondary 
Wing  of  Hipparchia  Hypcranthus. 

30.  Sesquialterous  Ocellus  [Ocellus  sesquialterus). 

An  ocellus  with  a smaller  near  it,  called  also  Ses- 
quiocellus.  Ex.  Under  side  of  Secondary  Wing  of 
Pieris  Edusa.  Plate  XIV.  Fig.  1.  q. 

31.  SuPERCiLiUM  [Supercilium).  An  arched  line  re- 

sembling an  eyebrow,  which  sometimes  surmounts 
an  eyelet.  Ex.  Under  side  of  Secondary  Wing  of 
Morpho  Achilles.  Plate  XIV.  Fig.  1.  i. 

32.  Nebulose  [Nebulosus).  Painted  with  colour  irre- 

gularly darker  and  lighter,  so  as  to  exhibit  some 
resemblance  of  clouds.  Ex.  CurcuUo  sulcirostris, 
nebulosus ; Noctua  nupta. 

33.  Testudinarious  (Tcs/i/(//?iorms).  Painted  with  red, 

black,  and  yellow,  like  tortoise-shell.  Ex.  Elytra 
of  Aphodius  testudinarius. 

34.  Consperse  [Conspersus).  Tliickly  sprinkled  with 

minute  irregular  dots  often  conHuent.  Ex.  Geo- 
metra  Betularia. 

35.  Achatine  [Achatinus).  Painted  with  various  con- 

centric, curved,  or  parallel  lines,  resembling  the 
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veiiiing  ol’  an  agate.  Ex.  Cosst/s  /ahijn'nthicus 
Donov.  Ccrura  vi/nila. 

3G.  UsTULATE  [V St  Ilia  t a):  So  marked  witli  brown  as 
to  have  the  appearanee  of  being  scorched.  Ex. 
JViitgs  of  Phahena  dolahrnria. 

S7.  Marmotiate  [Marmorata).  So  jiainted  with  streaks, 
veins,  and  elonds,  as  to  resemble  marble.  Ex.  Un- 
der side  the  JVingsoi’  J'aiiessa  lo.  Cctoniamar- 
morata. 

18.  Tesseelate  ( Tesscllafa).  Painted  in  checquer-work. 

Ex.  Abdomen  of  Mnsca  earnaria  and  macnlata. 

89.  Fascia  [Fascia).  A broad  transverse  band. 

a.  Pvramidate  Fascia  [Fascia  pyramidata).  A band 

which  jilts  out  into  an  angle  on  one  side.  Ex.  Wing 
of  Apat lira  Iris.  Argynnis  Paphia.  Plate  XIV. 
Fig.  1.  li. 

b.  Macular  Fascia  [Fascia  macular  is).  A band  con- 

sisting of  distinct  sjiots.  Ex.  Wings  of  Geometra 
srossulariafa.  Plate  XIV.  Fig.  1.  b. 

c.  Articulate  Fascia  [Fascia  articnlata).  A band 

consisting  of  contiguous  sjiots.  Ex.  Under  side  o? 
Wings  of  Argynnis  Dictynna.  Upper  side  of  Pri- 
mary  Wing  Papilio  Menclaus. 

d.  Dimidiate  Fascia  [Fascia  dimidiata).  A band 

traversing  only  half  the  wing.  Ex.  Primary  Wing 
of  Papilio  Turnus.  Plate  XIV.  Fig. 

e.  Abbreviate  Fascia  [Fascia  ahhreviata).  A band 

traversing  less  than  half  the  wing.  Ex.  Primary 
Wing  of  Papilio  Podalirius,  Ajax,  &c.  Plate 
XIV.  Fig.  1.  g. 

f.  Sesquialterous  Fascia  ( Fascia  scsquialtera ). 
When  both  wings  are  traversed  by  a continued 
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baiitl,  and  eitlier  tlie  primary  or  secondary  by  an- 
other. Ex.  Endromis  versicolor.  Plate  XI\'. 
Fig.  1 . d,  c. 

g.  Sesouiteutious  Fascia( Fascia  sesquitcr/ia).  Wlien 
both  wings  are  traversed  by  a continued  band,  and 
more  than  lialfof  either  the  primary  or  sccondaiy 
by  another ; or,  when  a wing  or  elytrnm  contains 
a band  and  the  third  of  a band.  Ex.  Pyralis  Avel- 
lana.  Plate  XIV.  Fig.  1.  r/,  e. 

40.  Striga  {Striga).  A narrow  transverse  streak. 

41.  Strigose  [Strigosa).  Painted  with  several  sncli 

streaks.  Ex.  Pliahvna  iirunaria. 

42.  Line  [Liiica).  A narrow  longitudinal  stripe. 

43.  Lineate  [Lineata).  Painted  witli  several  such 

stripes.  X^.B.  If  with  two,  we  say  hilineata,  with 
three,  trilincata,  &c.  Ex.  Plater  lincatus. 

44.  Vitta  [Vitta).  A broad  longitudinal  stripe. 

45.  ViTTATE  [Vittata).  Painted  with  several  such 

stripes.  Ex.  Chrjsomcla  fastuosa,  ccrcalis,  &c. 

46.  Undulate  {IJndulata).  When  fascim,  striga’,  lines, 

&c.  curve  into  alternate  sinuses  resemblin<r  the 

O 

rise  and  fall  of  waves. 

47.  Binuato-Undulate  [Sinnato-Undnlata).  "W'hen 

the  sinuses  are  obtuse.  Ex.  Phahcna  rcpandaria. 

48.  Anguloso-Undula'I'E  {Anguloso-Undulata).  When 

they  go  in  a zigzag  direction,  or  with  alternate 
acute  sinuses.  Ex.  Phahcna  nndnlaria. 

49.  Radiate  [Itadiata),  When  a dot,  spot,  &c.  ajijiear 

to  send  forth  ravs.  Ex.  The  hum'  blue  area  com- 

C* 

mon  to  all  the  JVings  Papilio  Uhjsscs. 

50.  Venose  (Fcnosa).  Painted  with  lines  that  branch 

like  veins.  Ex.  Under  side  of  JVings  of  Pieris  Napi. 
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al.  {(\/>/rr//afa).  I’liiiUod  willi  traii.svei\s(‘ 

lines  ci-().ssinn-  longitiulinal  ones  al,  right  angles, 
l-^x.  Phahoia  clathruta. 

52.  A li KOI. ATI'.  [Arcohtfd).  Painted  with  lines  whicli 

intersect  each  other  in  various  directions,  so  as  to 
exhibit  the  ajijiearance  ol'  net-work.  Px.  H'in^s 
of  I^hasia  margiualri  and  Cossns  lignipcrda. 

53.  Limbate  (Lim/jafa).  Mdien  the  disk  is  surrounded 

hv  a margin  of  a different  eolonr.  Ex.  Ih/tisrus 
niai'tshuil/s. 

51-.  Aiewiklate  [Aniiilhtfd).  When  a leg,  antenna,  &c. 
is  snrronnded  by  a hrodd  ring  of  a different  colour. 
Ex.  Posterior  J ihid  (.d'J^rosopis  dniudatd  [Mdifta  * 

b.  K.). 

55.  Annulate  [A)iniilafd).  Wdieu  a leg,  antenna,  &c. 

is  surrounded  by  a norroxv  rin<>;  of  a different  co- 
lour.  Ex.  of  many  Ichitcumons. 

56.  CiNCtULATE  [('ingiddta).  When  the  abdomen  or 

the  trunk  is  wholly  surrounded  by  one  or  more 
belts  of  a different  colour.  Ex.  Abdomen  of  many 
Xomddrc  {A]) is  *.  b.  K.). 

57.  Decoi.okate  (Di'colo?-).  When  the  colour  appears 

to  be  discharged  from  any  part.  Ex.  Mdrgin  of 
tlie  Abdomnidl  segments  in  Sfelis  pnnctnUitissima 
Latr.  {Apis  ■■■■*  c.  1.  ^ K.). 

58.  UNHOLOiiATE  {I’mcolor).  When  a surface  is  ol 

one  colour. 

59.  CoNcoLoBA'i'E  {('o)irolor).  Of  the  same  colour  with 

another  part.  If  .speaking  of  hepidoplern^  when 
the  upper  and  under  sides  of  the  wings  are  of  (lu' 
same  colour.  Ex.  Hesperia  Lined,  Pa ni sens. 

60.  Discolor  ATE  {Diseohn-).  Of  a diffc-remt  colour  from 

V 2 
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another  part.  When  the  upper  and  under  sides 
of  tile  wings  of  Lcpidnptera  are  of  a different  co- 
lour. Ex.  Lycccna  Corydon,  Argiolns,  &c. 

dl.  Versicoloiiate  {Vcrsicoloi-).  When  a surface 
changes  its  colour  as  the  light  varies.  Ex.  Apa- 
tura  Iris  S • 

62.  Iridescent  When  a surface  reflects  the 

coloui’s  of  the  rainbow.  Ex.  Mesofhorax  of  Xyio- 
copa  iricolor.  Wings  of  Hymenoptcra,  &c. 

66.  Infuscate  When  a colour  is  darkened 

by  the  superinduction  of  a brownish  shade  or 
cloud.  Ex.  Apex  of  the  Upper  Wings  of  Cossns 
lignipcrda. 


ix.  DISTINCTION. 

1.  Distinct  [^Distmcta).  When  spots,  puncta,  gra- 

nules, &c.  do  not  touch  or  run  into  each  other,  but 
are  completely  separate.  Ex.  Under  side  of  Wings 
of  Lyccena  dispar. 

2.  Ordinate  {Ordinafo).  When  spots,  puncta,  &c. 

are  placed  in  roxos.  Thus  we  say  ordinato-punc- 
tate,  ordinato-maculate,  &c.  Ex.  Spots  on  the 
Abdomen  of  Arctia  luhricipeda,  erminea,  &c. 

3.  Contiguous  (Configna).  When  spots,  &c.  are  so 

near  that  they  almost  or  altogether  touch  each 
other.  Ex.  Spots  in  the  margin  of  the  Wings  of 
Argynnis  Aglaia. 

T.  CoNFEUENT  {Conflue7is).  'When  spots,  &c.  run  into 
each  other.  Ex.  Apex  of  the  Primary  Jf’ings  and 
Under  side  of  the  Secondary  in  Picris  Daplidicc. 

5.  Oiu, ITERATE  {Ohiiterata).  When  the  borders  of 
sjiots  fade  into  the  general  ground-colour;  and 
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when  elevations  and  depressions,  &c.  are  so  little 
raiseil  or  sunk  I’roin  the  general  surlace,  as  to  be 
almost  eraseil.  Ex.  Sf?-ca/i-  in  the  JVings  of  Geo- 
metra  papiliunaria,  8:c.  Stricv  in  the  Elytra  of 
Sphodras  Icncopthalnms. 

6.  Obsolete  [Obsolcta).  When  a spot,  tubercle, 

punctuni,  &c.  is  scarcely  discoverable.  Ex.  Za/- 
cicna  dispar  J'and  ? . — N.B.  This  term  is  often  cm- 
ployed  lidiere  one  sex,  kindred  species^  or  genera, 
'cant,  or  nearly  so,  a character  'dchich  is  consjiicnons 
in  the  other  sex,  or  in.  the  species  or  genus  to  'johich 
they  are  most  closely  allied. 

7.  Gemixous  [Gemina).  When  there  is  a pair  of 

spots,  tubercles,  puncta.  See.  Ex.  Elead  of  one 
sex  oi  Lucanus  parcdlelopipedus.  Upper  Wings  oi' 
Odenesis  potatoria. 

8.  Didymol's  {Didyma),  When  this  pair  of  spots,  &c. 

touch  or  are  confluent.  Ex.  Spots  in  Elytra  of 
Stenocorus  quadrimaculatus. 

9.  CoNNivENT  The  meeting  of  two  lines 

so  as  to  Ibrm  an  angle.  Ex.  Streaks  on  the  Under 
side  oi  Secondary  Wings  of  Theda  Pruni. 

10.  Common  [Communis).  Common  to  two.  When  a 
spot  for  instance  is  partly  on  one  elytrum  and  partly 
on  the  other.  Ex.  Cocci  nella  sept  cm  punctata. 


X.  MARGIN. 

1.  Cuisi*  [Crispa).  When  the  Limb  is  dispro{)ortion- 

ably  larger  than  the  Disk,  so  as  to  render  the  mar- 
gin uneven  with  irregular  rises  and  lidls. 

2.  I NDLE.vrE  [Undulata).  Whoi  the  sin  face  rises  and 

lalls  obtusely,  not  in  angles,  fix.  Mai^i^in  of  fi  ings 
of  1 fi/qiin  rt//((  Semde. 
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3.  Corrugate  ( Corruguta).  When  the  surt’ace  rises  and 
falls  acutely  in  angles.  Ex.  PJiahcna  lutcata,  &c. 
-i.  Plicate  [Plicala).  Longitudinally  or  transversely 
folded  ; or  so  impressed  with  stria?  as  to  have  tliat 
appearance.  Ex.  Abdomen  o\  StaphijUnus. 

5.  Dilatate  [Jdilotata).  Dilatetl  disproportionably 
with  respect  to  the  Disk.  Ex.  Pivthorax  of  Ne- 
cyop/iorus. 

6'.  i’lLATE  [Filaia).  W'hen  the  edge  is  separated  bv  a 
channel,  oiten  producing  a very  slender  threadlike 
margin.  Ex.  Elytra  of  Chuleva, 

7.  Incrassate  [Incrassata).  When  the  margin  is  dis- 

proportionably thick.  Ex.  Mr.  Marsham’s  Family 
of  Chrysomela  “ thorace  utrimpie  incrassato.” 

8.  Entire  [Integra).  When  the  margin  has  neither 

teeth,  serratures,  nor  other  incisions. 

9.  Channel  {Canalis).  An  impressed  line  more  or 

less  wide,  which  attends  the  edges,  and  is  usually 
produced  by  its  reflexion. 

10.  Edge  [Acies).  The  extreme  termination  of  the 
margin. 

xi.  TERMINATIOiX. 

1.  Summit  [Fastigium).  The  tip  or  extreme  termina- 

tion of  the  upper  part. 

2.  Apex  [Apex).  The  top  or  miper  termination  of  any 

part. 

3.  PoTTOM  (Fnndus).  The  extreme  termination  of  the 

lower  part. 

4'.  Base  (Basis).  The  lower  termination  of  any  part. 

5.  Acute  (Acuta).  Terminating  in  an  acute  angle. 

Plate  XV.  Fig.  17. 

6.  Obtuse  (Ohtusa).  Terminating  bluntly,  but  within 

the  segment  of  a circle.  Pla'ie  XIV.  Fig.  I.  f. 
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7.  RotundatI'  {Rolnndalii).  Terininatiiio-  in  t lie  seg- 
ment of  a circle.  Pi.atk  1''ig.  1.  e. 

S.  Tkuncate  (D'/aica/a).  Terminating  in  a Irairs- 
verse  line.  Plate  XIII.  I-'ig.  5.  a'". 

.9.  PuEMonsE  [Prccmor^a).  lerininaling  in  an  irre- 
gular truncate  apex,  as  if  bitten  olK  IX.  Eh/ha 
o'i  Lcbi a,  Dromin^  Lomechtisa,  &c. 

10.  Retuse  {Rciiisa).  Terminating  in  an  obtuse  sinus. 
Lx.  Back  part  ot  the  Head \\\  Cind)cx. 

H.  Eaiarginate  {Emarginata).  When  the  end  has 

an  obtuse  notch  taken  out.  Ex.  AW’  oi'  Pedinus 
aroiosHs. 

12.  Exscinded  {Excisa).  When  the  end  has  an  aimii- 
lar  notch  taken  out.  Ex.  ±\ose  of  Opatyuin  sa~ 
btdosim. 

I. 3.  Producted  {Pfoducta).  Disproportionably  long. 
14-.  Mucroxate  {Mucronata).  Terminating  snddeidy 

in  a strong  point.  Ex.  Elytra  of  LLvus  paraplcc- 
ticiis.  Abdomen  of  Sirex  G/gas  ? , 

15.  Acuaiinate  (Acnminafa).  Terminating  gradually  in 

a sliarji  jioint.  Ex.  AbdomeJi  of  Sirex  juvenens  ? . 

16.  Apiculate  {Apiculata).  Terminating  suddenly  in 

a small  filiform  truncate  apex.  Ex.  Abdomen  ol‘ 
Ehclyphonns. 

1(.  Cuspidate  [Cuspidafa).  Terminating  in  a long  sor 
tiform  point.  Ex.  Tail  Scorpio. 


xii.  INCISION'. 

1.  Incised  [Lansa).  Cait  into  eipial  marginal  seg- 
ments. 

2.  C LEI  r [lussa).  Cat  into  e(|nai  and  deep  segments, 

blit  not  leaching  the  base’.  Pi.  \ ri  XIV.  I>'ig.  ,'i,  ri. 
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a.  Bifid  [Bifida).  Cut  into  two  segments, 

b.  Tkifid  (7rj^V/rt).  Cut  into 

c.  Quaduifid  [Qiiadrifida).  Cut  mto  four. 

d.  Multifid  [Multijida).  Cut  into  more  xXian  Jour, 

3.  Laciniate  [Laciniata).  Cut  into  unequal,  irregU' 
lar,  and  deep  segments. 

4-.  Squaruose  [Squarrosa).  Cut  into  lacinite  tliat  are 
elevated  above  the  plane  of  the  surface, 

5.  Partite  [Partita).  Divided  to  the  base.  Plate 

XIV.  Fig.  3.  h. 

a.  Bipartite  [BJartita).  Divided  thus  into  two 

parts. 

b.  Tripartite  [D-ipartita).  Divided  into //wcc  parts. 

c.  QvADiuPARTiTK  [Quadripartita).  Divided  into  Jour 

parts. 

d.  Multipartite  [Multipartita).  Divided  into  more 

than  four  parts. 

6.  'Lopa've.  [Lobata).  Divided  to  the  middle  into  parts 

with  convex  margins,  which  recede  from  each 
other.  Ex.  Acanthia  paradoxa.  Bilobatc,  with 
two  lobes.  Trilobate,  with  three  lobes,  &c. 

7.  Cruciate  [Cruciata).  Divided  to  the  middle  into 

four  ojiposite  arms,  the  angles  being  either  four 
right  ones,  or  two  obtuse  and  two  acute.  Ex.  Pro- 
thorax of  many  Locusttc  Leach. 

8.  Sinuate  [Sinuata).  Having  large  curved  breaks 

in  the  margin  resembling  bays.  Plate  XD'. 
Fig.  1. 

9.  Erose  [Ef-osa).  Sinuate,  with  the  sinuses  cut  out 

into  smaller  irregular  notches  as  if  gnawed.  Ex. 
JVings  of  Vanessa  C.  album. 

10.  Crenate  [Crenala).  Cut  into  segments  of  small 
circles. 
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11.  Skhhate  (Sen  ata).  Cut  into  Icelli  like  :i  saw,  willi 

teeth  whose  sides  are  unequal.  Ex.  External  mar- 
gin near  the  Apex  oi‘  the  Elptra  of  many  species  of 
Bnprest/s. 

12.  Dentate  {Dcntata).  Cut  into  teeth,  with  teeth 

whose  sides  are  equal  or  nearly  so.  Ex.  The 
JVings  of  many  Bnftcrfiics. 

13.  UEEANn  {Rrpanda).  Cut  into  very  slight  sinua- 

tions,  so  as  to  run  in  a serpentine  direction.  Plate 

XXII.  Eig.  11.  i-. 

xiii.  RAMIFICATION. 

1.  Dichotomous  {Dichotoma).  Dividing  regularly  in 

pairs. 

2.  Furcate  [Eurcata).  Dividing  into  two.  Plate 

XVIII.  Fig.  11. 

3.  Ramose  { Ramosa).  Furnished  with  lateral  branches. 

Plate  XI.  Fig.  18. 

■I.  Decussate  [Decussafa).  Sending  forth  lateral 
branches  which  alternately  cross  each  other. 

5.  Divaricate  {Divaricata).  Standing  out  very  wide. 

xiv.  DIVISION. 

1.  Segment  [Segmentnm).  The  great  inosculating 

joints  of  the  body. 

2.  Joint  {Articulus).  The  joints  of  a limb  or  member. 

3.  Incisure  {Incisura).  A deep  incision  between  the 

segments,  when  they  recede  from  each  other. 

4.  .Suture  [Sutiiru).  The  line  of  separation  of  any 

two  parts  of  a crust  which  are  connected  only  by 
membrane  or  ligament,  but  do  not  inosculate, 
a.  Sruuious  Su  i ure  {Satura  spuria).  An  iuqnessed 
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line  in  any  pari  of  a body,  wliicli  resenililes  a su- 
ture, but  does  not  really  divide  the  crust. 

XV.  DIRECTION. 

1.  Longitudinal  {Longitudinalis).  Running  length- 

wise. 

2.  IIIANSVERSE  Running  aci'oss  : when 

the  longitudinal  line  is  cut  through  at  ; angles. 

3.  Oblique  {Obliqua).  Running  sideways.  When 

the  longitudinal  line  is  cut  through  at  acute  angles. 

4.  Horizontal  {HonzontaUs).  Parallel  with  the  ho- 

rizon. 

5.  Erect  {Erccta).  Nearly  perjjendicular. 

6.  Vertical  {Verticalis).  Perpendicular. 

7.  Sloping  {Declivis).  A gentle  descent. 

8.  Descending  {Dcscendcns).  A steeper  descent. 

9.  Acclivous  [Acchxns).  A gentle  ascent. 

10.  Ascending  {Ascendens).  A steeper  ascent. 

11.  Reclined  {Reclmata).  Leaning  towards  any  thing 

as  if  to  repose  upon  it. 

12.  Recumbent  {Jiccumbens).  Leaning  or  reposing 

upon  any  thing. 

13.  Reflexed  Bent  back  or  upwards. 

14.  Inflexed  {lujicxa).  Bent  inwards. 

15.  Recurved  (//mo  iw).  Curving  outwards. 

16.  Incurved  {^lucuyva).  Curving  inwards. 

17.  livA-ohVTE  {lievoluta).  Rolled  outwards. 

18.  Involute  {Involuta).  Rolled  inwartls. 

19.  Forwards  {Aulrorsum). 

20.  Backwards  {Relronum). 

21.  Upwards  {Sursuin). 

22.  Downwards  {Dcorsum). 
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23.  ()u'r\v'Aiii).s  (^I'jX'h'0)'si{}n). 

2i.  IwvAitDS  {liitrorsinn). 

2B.  Strakhit  [Recta). 

26.  PoRRKCT  [Porrccta).  Reacliing  tortli  horizontally 

as  it' to  meet  soinetliing  advancing. 

27.  Broken  [Fracta).  Bent  with  an  elbow,  as  it’  broken. 

28.  CoNVERiiiNG  [Converge us).  Tending  to  one  point 

from  different  parts. 

29.  Diverging  [Divergens).  Tending  to  ditierent  parts 

from  one  point. 

xvi.  SITUA'I'lOxX. 

1.  Obverse  [Obversa).  When  an  object  is  viewed 

with  its  head  towards  you. 

2.  Reverse  [Reversa).  When  an  object  is  viewed 

with  its  antes  towards  yon. 

3.  Resupine  [Resupinu).  When  an  object  lies  upon 

its  back. 

4.  Prone  [Prona).  When  an  object  lies  upon  its  belly. 

xvii.  CONNEXION. 

1.  Colligate  [CoIUgata).  Adhering,  or  so  lixed  to 

any  part  as  to  have  no  separate  motion  of  its  own. 

2.  Free  [Libera).  Having  a motion  independent  of 

that  of  the  jiart  to  wtiich  it  is  affixed. 

3.  Connate  [Connafa).  When  parts  that  are  usually 

separated,  are,  as  it  were,  soldered  together, 
though  distinguished  by  a suture.  Ex.  Eli/tra  of 
Gibbiwn. 

4.  Coalite  [Coalita).  Wdien  parts  usually  sejiarate 

are  distinguished  neitlier  liy  incisure,  segment,  nor 
suture.  Ex.  Trunk  in  MnUlla. 


300 


OlUSiMOLOGV. 


5.  Distinct  {Distmcta).  WJien  parts  are  separated 

from  each  other  by  a suture.  Ex,  Parts  of  the 
Trunk  in  Colcoptera,  &c. 

6.  Distant  {Distans).  When  they  are  separated  by 

an  incisure.  Ex.  Head,  Trunk,  and  Abdomen,  in 
Hpmenoptera. 

1.  Inosculating  {Inosculans').  When  one  part  is  in- 
serted into  tlie  cavity  of  another.  Ex.  Head  in 
Buprestis. 

8.  Suspended  {Susjjcnsa).  When  one  part  is  joined 
to  another  by  a ligature,  without  being  inserted  in 
it.  Ex.  Legs  of  Orthoptera. 


xviii.  ARMS. 

1.  T.ooin  [Bens).  A short  flattish  process,  somevvliat 

resembling  a toot/i. 

2.  Horn  {Cornii).  A longer  process,  resembling  a 

horn. 

a.  Laminate  Horn  {Cornu  laminatum).  A horn  tli- 

lated  at  its  base  into  a flat  plate.  Ex.  Onthopha- 
gus  nutans. 

b.  Nodding  Horn  {Cornu  nutans).  When  a horn 

bends  forwards.  Ex.  Onthophagus  nutans. 

3.  Spine  {Spina).  A fine,  long,  rigid,  pointed  process. 

Ex.  Those  on  Elptra  of  many  Hispiv,  and  the 
Posterior  Tibicc  of  Locusta  Leach. 

4.  Mucro  {Mucro).  A short,  stout,  sharp-pointed 

process.  Ex.  Llptra  of  Lixus  paraplecticus. 

5.  Spur  {Calcar).  A sjiine  that  is  not  a process  of  the 

crust,  but  is  implanted  in  it.  Ex.  Those  on  the 
lower  side  of  the  Tibiic  of  Acrida  K. 
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xix.  APPRNDAGKS. 

1.  Altriclk  {Anriada).  An  a})pGn(lao;e  resenihliiig 

an  car.  Ex.  Tliorax  of  Lcdra  auriia. 

2.  Cartnci-e  [Caruucidn).  Having  fleshy  excrescences 

somewliat  resembling  the  caruncles  of  birds.  Ex. 
Prnthorax  of  Malac/iins  F. 

XX.  MOTION. 

1.  Vertic.vi.  (I’niicalis).  When  it  is  up  and  down. 

2.  Horizoxt.vi,  [Horizontcdis).  Wlioi  it  is  from  side 

to  side. 

.3.  Compound  [Composita).  When  a part  is  capable 
of  both  vertical  and  Iiorizontal  motion. 

4.  Vers.vtile  (Vcrsafih's).  When  it  moves  partly 
round  as  if  upon  a pivot.  Ex.  Head  of  Hymeno- 
ptcra  and  Diptera. 

ViBRATiLE  [Vibratilis).  When  there  is  a constant 
oscillation  of  any  part.  Ex.  Antennae  of  Ichneu- 
moncs  minufi  L.  Legs  of  Tipnla  wlien  reposing. 
G.  Rotatory  {Hot  at  aria).  When  a body  or  a part  of 
it  turns  wholly  round,  or  describes  a circle.  Ex. 
Ants  and  Moths  in  a certain  disease^. 

xxi.  SCENT. 

1.  Acid  {Addas).  A pungent  acid  scent.  Ex.  Many 

Formic  (C. 

2.  Moscuate  {Moschatns).  A scent  of  musk. 

.3.  Alliaceous  {AlUacms).  A scent  of  garlic.  Ex. 
Some  Andrencc  Latr. 

4.  CiMiciNE  {Cimicinus).  A scent  like  that  of  the 
Bed-bug.  Ex.  Cimex  L. 

' See  :il)ove,  p.  209 — . 
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5.  Rosaceous  (Bosacais).  A scent  of  mvi-i'.  Ex.  CW///- 

chroma  moschaiioii. 

6.  Aroma  lie  o»icif/cus^,  A pungent  scent  of  spices. 

Ex.  Oxytdiis  rugosus. 

7.  Eai.m-scented  (A/c//ss(rc?<5).  Ex.  Species  of  .P/'osoj9/5 

Latr.  {Apis  *.  b.  K.) 

8.  Sweet-scented  {Odoratus).  An  untlefinecf  sweet 

scent.  Ex.  Staphi/Iinus  udoratus  K. 

9.  Fetid  {Fcctidus).  A disagreeable  scent.  Ex.  Sta- 
phplinm  olens.  Hcmerohhis  Perla. 

GENERAL  R U L E S. 

In  the  above  tables  no  notice  is  taken  of  diminutives, 
compounds,  and  similar  terms,  because  it  seemed  best, 
with  respect  to  these,  to  lay  down  only  some  fyeneral 
rules  which  may  include  the  whole. 

Rule  I. 

Terms  in  English  ending  in  clc,  nle,  or  let,  and  which 
in  Latin  add  lus,  or  him,  to  a word,  dimiiiis/i  its  sense. 
As,  Dentic/c,  a little  tooth  ; Set?//c,  a little  bristle  ; Eylef, 
a small  eye:  Denticn//o-,  a little  dens;  Guttu/«,  a little 
gutta;  Punctu/«w,  a little  punctum.  N.B.  Where  length 
or  breadth  are  concerned,  the  diminutive  implies  a di- 
minution in  the  length  of  the  }iredicate.  As,  Lineo/«, 
Lineo/tV,  a short  line  ; Strio/r/,  Strio/tV,  a short  stria  ; 
Fascio/r/,  Fascio/c/,  a short  fascia. 

Rule  II. 

1 he  jireposition  snb  prefixed  to  any  word  reduces  the 
sense  of  it.  As,  N«ipunctate,  not  fully  punctate  ; N/i/dnr- 
sute,  not  fully  hirsute,  &c. 
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Hulk  111. 

'I’lie  teniiinatioii  cnIi/s  in  Latin  words  addeil  to  a foni- 
parative  iinj)lics  tho  state  ol'  the  ohjeet  comparatively. 
As,  Convexinsc///i'o',  ratlier  convex  than  not ; Majnscv/- 
/ns,  rather  large  than  not.  This  is  nsnallv  denoted  in 
English  by  the  termination  /.s/g  or  the  adverb  yalhcr  ; 
as,  larg/i'/g  rather  large,  See. 

Hulk  IV. 

The  }iarticiple  present  used  instead  of  the  adjective 
implies  a toidcncy  to  the  quality  expressed  by  it.  As, 
('inerascc)is,  cinerascent,  tending  to  cinereous,  Sec. 

Rule 

1 he  preposition  ob  prefixed  to  a term  reverses  it. 
As,  0(6conical,  O/^cordate,  a conical  or  heart-shaped 
body,  ot  which  the  narrowest  part  is  the  base. 

Rule  \T. 

In  compound  terms  the  last  member  indicates  the 
preponderating  chai'acter.  For  instance,  when  it  is  said 
of  a body  that  it  is  nigro-ceneous,  it  means  that  the  reneous 
tint  prevails  : but  if,  vice  versd^  it  is  termed  (cneo-ni<n-ou«. 
the  black  tint  is  predominant.  N.B.  In  lSculj)ture  the 
terms  punctato-stiiate,  or  })unctato-su)cate,  signify  that 
striae  or  lurrows  are  drawn  with  [)ui!cta  in  them. 

Exception  1. 

.Some  compound  terms  only  indicate  the  union  ol’two 
characters  in  one  subject.  As,  when  we  say  of  win«s  that 
they  are  cruciato-incumbent,  we  juean  both  that  they 
cross  each  other  and  are  incumbent  uj)on  the  body. 

Fjxception  2. 

Compound  terms  are  sometimes  employed  vei’y  con- 


304- 


OniS.MOLOGV. 


veniently  to  restrict  tlie  application  of  a cliaracter  to  par- 
ticular circumstances.  As,  when  w^e  say  hirsuto-ci- 
nereous,  we  mean  that  the  hirsuties  only  of  a body  is 
cinereous. 

Rule  VII. 

When  the  term  ordinary  {ordinanus)  is  added  either 
to  terms  expressing  impressed  puncta,  lines,  spots,  &c., 
it  signifies  that  such  puncta,  lines,  or  spots  are  common 
to  a particular  section  in  any  genus  or  tribe.  As,  the 
impressed  lateral  puncta  on  the  thorax  of  Scarab(cid(c 
M'^L. ; the  lateral  furrows  and  dorsal  channel  in  Harpa- 
lus,  &c. ; and  the  spots  in  the  primary  wings  of  Noctua 
Pohjodon  and  affinities*. 

SYMBOLS. 

Male  c?.  Female  ? . Neuter  ? . Egg  S.  Larva0.  Pupa  D . 

Imago  O.  Head  A.  Trunk  □.  Abdomen  v 


B.  PARTIAL  ORISMOLOGV. 

I.  BODY  {Corpus). 

1.  Disjunct  {Disjioidum).  When  head,  trunk,  and 

abdomen  are  separated  by  a deep  incisure.  Ex. 

Hijmenoptera,  Diplera.  Plate  IV.  Fig.  2,  .3,  5. 

2.  Compact  {Compact urn).  When  head,  trunk,  and 

abdomen  are  not  separated  by  a deep  incisure,  but 

inosculate  in  each  other.  Ex.  Bupr-estis,  Elater, 

" As  this  work  is  intended  for  general  readers  as  well  as  for  the 
learned,  tlie  above  rules,  &c.,  it  is  hoped  will  not  he  deemed  with- 
out use. 

These  symbols  are  inserted  here,  because  they  may  be  very  con- 
veniently adopted  in  a correspondence  on  the  subject  of  Entomology. 
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iiiul  many  other  Colcopton,  Orf/ioptcra,  aiul  IIc- 
miptera. 

5.  I)isECT  {Bisctium).  W'hen  the  head  and  trunk  are 

not  separated  by  a suture,  so  that  the  insect  con- 
sists only  of  i-joo  pieces.  Ex.  ylnvtca  L.  Plate  V. 
Fig.  4. 

4.  Coalite  {Coalitum).  When  neither  head,  trunk, 
nor  abdomen  are  separated  by  any  incisure  or  su- 
ture. Ex.  Many  Acori  L.,  Phalangium,  &c. 

.■).  Multisect  {Mnltiscctmn).  When  an  insect  appears 
to  liave  no  distinct  trunk  and  abdomen,  but  is  di- 
videtl  into  numerous  segments.  Ex.  Scolopendm ; 
lulus,  See.  Plate  V.  Fig.  6. 

6.  CvMBiFOKM  {Cpmblfonne).  Wlien  the  margin  of 

the  thorax  and  elytra  are  recurved  so  as  to  give  a 
body  the  resemblance  of  the  inside  of  a boat.  Ex. 
Hcheus,  Cosspphus. 


II.  HEAD  {Caput). 
i.  DlRECTIOxN. 

1.  Pko.minent  {Prominens).  When  the  head  is  in  the 

horizontal  line,  and  forms  no  angle  with  the  trunk. 
Ex.  Carabus  L.  Plate  I.  Fig.  1. 

2.  PoiiRECTED  {Porrectum).  When  the  head  is  pro- 

minent and  elongate.  Ex.  CijcJinis. 

.‘k  Nutant  {Nutans).  When  the  head  forms  down- 
wards an  obtuse  angle  with  the  horizontal  line,  or 
trunk.  Ex.  Harpalus. 

4.  Ceunuous  {('ernuuiji).  When  the  head  forms 
downwards  a right  angle  with  the  trunk.  Ex. 
Most  Clnjlfi  L. 
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5,  Inflexed  {Infexim).  When  the  liead  forms  in- 

wards an  acute  angle  with  the  trunk.  Ex.  Blatta. 
Plate  II.  Fig.  3. 

6.  Turreted  [Tun- i turn). . When  tlie  head  is  pro- 

diicted  into  a kind  ol  columnar  recurved  turret  or 
rostrum,  in  the  sides  of  which,  towards  the  end, 
the  eyes  are  fixed.  Ex.  Truxalis. 

ii.  INSERTION. 

1.  Ret n ACTTZU  [Bet fact um).  When  the  liead  is  wholly 

withdrawn  within  the  trunk.  Ex.  Farnus. 

2.  Intruded  [hitruswn).  W^hen  the  head  is  nearly 

withdrawn  within  the  trunk.  Ex.  Melasis. 

3.  Inserted  [Inserlum).  When  the  head  is  partly 

withdrawn  within  the  trunk.  Ex.  Duprestis. 

4.  Exserted  [Exsertum).  When  the  head  is  quite 

disengaged  from  the  trunk.  Ex.  Tniehrio,  Blaps. 

5.  Aaiplected  [Amplexwn).  When  the  head  is  re- 

ceived into  a sinus  of  the  thorax.  Ex.  Hister. 

6.  Recondite  [Reconditum).  When  the  head  is  w/iollp 

covered  and  sheltered  by  the  shield  of  the  thorax. 
Ex.  Cassida,  Ljampijris. 

7.  Semireconditf,  [Semirccojiditum).  When  the  head 

is  hcdf  covered  by  the  shield  of  the  thorax.  Ex. 
Silp/ia,  Cijphon. 

8.  Retractile  [Retractile).  When  an  insect  can  at 

pleasure  exsert  its  head,  or  withdraw  it  within  the 
trunk.  Ex.  I lister.  Larva  Eampijris. 

9.  Versatile  [Versatile).  When  the  head  can  turn 

nearly  round.  Ex.  Hpmenoptera,  Diptcra. 

10.  Pedunculate  [Peduuculatum).  When  the  head  is 
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constricted  beliind  into  ;i  distinct  neck.  Kx.  Apo- 
den/s  Con/li, 

11.  Sessile  {Srssilr).  When  the  head  does  not  move 
in  tlie  socket  of  the  trunk,  but  is  attached  to  it  by 
a kind  of  ligament.  Ex.  IJi/moiopfcya,  Diptera. 

iii.  TERMINATION. 

1.  Clypeate  (Ch/pcatum).  When  the  Xasus,  Genev, 

&c.  are  dilated  so  as  to  slielter  and  overshadow 
the  mouth.  Ex.  Scaruhxm  IVEL.  Copris,  &c. 
Plate  XIII.  Eio.  14. 

2.  Caplstrate  [Capi stratum).  When  the  anterior 

part  of  the  head  is  attenuated  and  snbelongated 
into  a kind  JIat  rostrum  or  muzzle.  Ex.  Niti- 
dula.  Plate  XIII.  Fig.  13. 

3.  Rostr.ate  [Rostratum).  When  the  anterior  part 

of  the  head  is  elongated  and  attenuated  into  a cy- 
lindrical or  many-sided  rostrum  or  beak.  Ex.  Cur- 
culio  L.  Plate  XIII.  Fig.  12. 

4.  Bl'ccate  [Buccatum).  When  the  Nasus  and  ante- 

rior part  of  the  head  are  inflated.  Ex.  Cojiojis  and 
other  Diptera.  Plate  XIII.  Fig.  16. 


iv.  APPENDAGES. 

1.  Umbraculate  {Umbraculatum).  When  there  is 

upon  the  head  an  umbrella-shaped  process.  Ex. 
AcJicta  umhracxdata. 

2.  Lychnidiate  {Lychnidiatum).  When  the  Vertex^ 

I'rons,  and  Postnasiis  are  porrected  so  as  to  form  a 
kind  of  rostrum  which  gives  light  in  the  night. 
Ex.  Fulgnra.  Pi.ate  XIII.  Fig.  iry. 

X 2 
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V.  MOUTH  (Oi). 

J.  Terminal  {Termhtale).  When  the  mouth  termi- 
nates the  lieacl.  Ex.  Coleoptera,  &c. 

2.  Prone  [Projium).  Wlien  the  mouth  is  wholly  un- 

der the  liead.  Ex.  Tntxalis,  Proscopia. 

3.  Perfect  [Pcifcctnm).  When  the  mouth  is  furnished 

with  all  the  Troplii.  Viz.  Lahrwn;  Labium; 
Mandihulce ; Maxillce ; Maxillary  and  Labial 
Palpi;  and  Tongue.  Ex.  The  Orders. 

a.  Feeders  RETRACTED  [Troplii  retract i).  When,  in 

a perfect  mouth,  the  Troplii  are  not  capable  of  be- 
ing much  pushed  out  or  drawn  in.  Ex.  Most  Co- 
leoptera.) Orthoptera,  &c. 

b.  Feeders  RETRACTILE  (Trop//?  Wdieii, 

in  a perfect  mouth,  the  Troplii  can  be  considerably 
pushed  forth  or  drawn  in.  Ex.  Stenus,  Apis,  &c. 

4.  Imperfect  [Impeifectum).  When  the  mouth  wants 

any  of  the  Troplii^  or  they  exist  in  it  only  as  rudi- 
ments. Ex.  The  Suctorious  Orders. 

5.  Elabrate  [Elabratuin).  W’^hen  an  imperfect  mouth 

has  Mandibulcv,  Maxillce,  Labium,  and  Maxillary 
Palpi,  or  what  perform  their  office,  but  no  Labrum. 
Ex.  Araneidcc. 

6.  Emandibulate  [Emandibidatum).  When  an  im- 

perfect mouth  has  all  the  Troplii  but  the  Maiidi- 
bulcc.  Ex.  Triclioptera  Kirb}'. 

7.  Bipalpate  [Bipalpatiim).  When  an  imperfect 

mouth  has  only  either  Labial  or  Maxillary  Palpi. 
Ex.  Tabanm,  he. 

8.  Expalpate  [Expalpatum).  When  an  iiiipcrfect 

mouth  has  no  Palpi.  Ex.  llemiptera. 
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9.  i^roMWOUOVs  {Sfomnpodiun).  Wlicii  llie //ro-.s  ;uul 
Slcrnum  acl  the  part  of  Maa'i/Lc,  Ijcihiiu)!,  aiul 
Palpi.  Ex.  Aranci(l(C,  Scolopcndra,  &c. 

a.  urrEii  lap  {Labrum). 

1.  Whiskered  [Mpslacinum).  When  the  upper  lip 
is  furnished  with  whiskers  [Mjjstaa'i),  or  bearded. 
Ex.  Cycophiliis  hirtus  K.  Plate  XXVI.  Eig.  30. 

b.  UPPER  JAWS  [Maiidibidcv). 

1.  Chelate  [Chclata:).  When  the  upper  jaws  are  fur- 

nished at  the  end  with  a ciicla  or  tliuinb.  Ex.  Scar- 
pio.  Phalangium. 

2.  Unguiculate  ( Unguiadaicc).  When  they  are 

armed  with  a moveable  claxv.  Ex.  Araneidcc. 
Plate  VII.  Fig.  10.  c'. 

3.  Buried  {Scpidtcc).  When  they  are  covered  and 

quite  concealed  by  the  upper  lip.  Ex.  Collyuris. 
-I.  Open  {Apcrtcc).  When  they  are  not  quite  concealed 
by  the  upper  lip.  Ex.  Most  Colcoptera, 

5.  Toothless  {Pdcntidcc).  When  they  are  not  armed 

with  teeth.  Ex.  Apogonia  gemcllata  K.  Plate 
XXVI.  Fig.  22. 

6.  Toothed  {Dcntata^).  When  they  are  armed  with 

teeth.  Ex.  Cicindcta.  Plate  XXVI.  Fig.  19. 

7.  SucTORious  {Suctoricc).  When  they  have  an  ori- 

fice by  which  they  imbibe  their  food.  Ex.  Larva 
of  Dptiscus,  Mprmelcon,  See.  Plate  XIII.  Fig.  6. 

C.  UNDER  JAWS  (MiacTl/te). 

1.  Simple  {Sitnplices).  When  the  under  jaws  have  but 
one  lube.  Ex.  IJijmenoptcra.  Plate  VII,  Fig.  2, 
3.  d'. 
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2..  Compound  {Cuniposihe).  When  they  have  more 
than  one  lobe.  Ex.  StajyJiylmiis  and  many  other 
Coleoplera.  Puate  XXVI.  Fig.  9,  10.  d'".  e'". 

3.  Adnate  [Adiiatic).  When  they  adhere  to  tlie  lower 

lip  thiough  their  whole  length.  Ex.  Tdrichoptevu. 
Plate  VII.  Fig.  1.  d'. 

4.  Adherent  {Adhccrcntes).  When  they  adhere  to  it 

only  at  their  base.  Ex.  Coleoptcra,  Hymcnoptcra, 
&c.  Plate  VI,  VII.  Fig.  3.  d'. 

5.  Spinose  {Spinoscc).  When  they  are  armed  at  the 

apex  with  spines.  Ex.  Libcllulina.  Plate  VI. 
Fig.  12.  f". 

6.  Dentate  {Dcntatce).  When  they  are  armed  with 

teeth.  Ex.  Melolonthkhe.  Plate  XXVI.  Fig. 
15.  g". 

7.  Pectunculate  {Pcctuncidatfc).  When  the  stipes 

below  the  feeler  has  a row  of  minute  spines  set 
like  the  teeth  of  a comb.  Ex.  Apis^. 

8.  Disengaged  {Lihcrcc).  When  they  do  not  adhere 

to  it  at  all,  or  are  only  connected  by  membrane  or 
ligaments.  Ex.  Apis,  &c.  Plate  VII.  Fig.  3.  d'. 

9.  Mandibuliform  {MandibuliJ'onncs).  ^\dlen  they 

are  hard  and  horny  ami  shaped  like  the  upper 
jaws.  Ex.  Mdolonthidcv,  Anupolognathidcc,  &c. 
Plate  XXVI.  Fig.  13,  15. 

10.  Unguiculate  {Ungnicidata;).  When  they  termi- 
nate in  a moveable  claw.  Ex.  Cicindcla. 

d.  FEELERS  {Palpi). 

1.  Man  I FORM  {Manifonncs).  Mdien  they  arc  chelate 

■'  Mon.  Ap.  Angt.  i.  /.  xii.  ' t-.  i.  (i.  c.  aiul  /.  \.  •»,  d,  1, 

fig.  1 . r. 
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or  liirnishecl  with  a linger  and  tluinib.  Ex.  Scor- 
pio, C/icliJ'cr.  Plate  X\'.  Fig.  7. 

2.  Pediform  (Pcdi/'ormes).  When  they  resemble  the 

iegs  either  in  structure  or  use.  Ex.  Araiieidcv, 
Acarid(C.  Pj.ate  \'II.  Fig.  10.  h". 

3.  Antenniform  {Antenniformes).  AVhen  they  are 

very  long-  resembling  antenna.  Ex.  Ilpdrop/iilus, 
Brpaxis,  Culcx  S - 

4.  Unguiculate  [Ungiucidati).  When  they  are  armed 

with  a claw  at  the  end.  'Ejy..  Gomjlcptcs  Plate 
XIII.  Fig.  1. 

.5.  Securiform  {Seenri formes).  When  the  last  joint  of 
the  feeler  is  triangular,  and  the  preceding  joint  is 
connected  with  the  vertex  of  the  triangle.  Ex. 
Clerida.  Plate  XIII.  Fig.  2.  a. 

6.  Lunulate  [Lumdati).  When  the  last  joint  is 

shajied  like  a half  moon  or  crescent.  Ex.  O.vp- 
jwrus.  Plate  XIII.  Fig.  4.  a. 

7.  Fasciculate  [Fasciculnti).  When  the  feeler  ter- 

minates in  a bunch  of  very  slender  lamina?.  Ex. 
Lipnexylon Jlavipes.  Plate  XXVI.  Fig.  3. 

8.  Lamellate  i^Lamellati).  When  the  last  joint  is 

divided  into  transverse  lamella?.  Ex.  Atracloccrus. 
Plate  XXVI.  Fig.  1. 

9.  Inflated  [Injlaii).  When  the  last  joint  of  the 

feeler  is  very  large  and  tumid.  Ex.  Araneida  $ . 
Plate  XIII.  Fig.  3. 

10.  Appendiculate  [Appendiculati).  When  from  one 

of  the  joints  there  issues  an  accessory  joint  or  aj)- 
pendage.  Ex.  Atracloccrus,  Tromhidiuin.  Pi.ate 
XXVI.  Fig.  1.  a.  Plate  XXIII.  Fig.  13.  (t. 

11.  Mammillate  (ilfr/wiii/Z/r///).  When  the  last  joint 
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is  very  short,  smaller  than  the  preceding  one,  and 
retractile  within  it.  Ex.  Pccderm^. 

12.  SunuLATE  When  the  last  joint  is  short, 

and  vastly  smaller  than  the  preceding  one.  Ex. 
Bcmbidiim,  Alcochara.  Plate  XXVI.  Fig.  7. 

13.  Fusiform  {Fusiformcs).  When  the  two  last  joints  are 

conical,  and  the  base  of  the  cones  forms  the  point 
of  union.  Ex.  TrccJms.  Plate  XXVI.  Fig.  8. 

14.  HETEROMOiirHous  [Hctcromorphl).  When  the  two 

intermediate  joints  are  vastly  larger  than  the  first 
and  the  last.  Ex.  Cerocoma  $ . Plate  XXVI. 
Fig.  2. 

e.  TONGUE  {TJngua). 

1.  Linguiform  {Lingnijbnnis).  When  the  tongue  is 

quite  distinct  from  the  labium,  usually  retracted 
within  the  mouth,  short  and  shaped  something 
like  a vertebrate  tongue.  Ex.  Gryllus  L.  Libellu- 
Una.  Plate  VI.  Fig.  6,  12.  e'. 

2.  Liguliform  {Lignliformis).  When  it  emerges 

from  the  labium,  is  short,  flat,  and  not  concealed 
within  the  mouth.  Ex.  Vespa  and  many  Hpincno- 
ptera.  Plate  VII.  Fig.  2.  e'. 

3.  Tubulose  {Tubidosa').  When  it  emerges  from  the 

labium,  is  long  and  tubular,  and  cajiable  of  infla- 
tion. Ex.  Apis.  Plate  VII.  Fig.  3.  e'. 

4.  Setiform  [Sctiformis).  A short  minute  sharp  tongue 

discoverable  between  the  scalpella  of  a promuscis. 
Ex.  Cimcx  L.  Plate  VII.  Fig.  14.  e'. 

5.  Palatiform  {Palalifurmis).  When  the  tongue 

forms  the  inner  surface  of  the  Labium^  but  is  not 
sejiarate  from  it.  Ex.  Most  Colcop/era. 

^ Oliv.  Jim.  N°.  11.  l\c(lcnm.  L i.  /.  1.  c. 
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vi.  NOSE  {X.i.sus). 

1.  Includki)  (I/iiinsus).  When  the  nose  is  inchuled 

between  the  two  sides  of  the  Postiiasiis  which  run 
towards  the  u])per  lip.  Ex.  Cimex  L. 

2.  \'aulti:d  {Fuy)iicaii(s).  When  tlie  nose  is  elevated, 

convex  and  hollow  underneath.  Ex.  J^'spa. 

vii.  CAXTHUS. 

1.  Entkking  {Litrans).  When  the  Can/hiis  takes  a 

little  angle  or  sinus  out  of  the  eye.  Ex.  Ccnim- 
bj/x  L.  MpLabris  F.  Plate  VI.  Fig.  1.  h'. 

2.  Cleaving  {Findens).  When  the  CantJms  c\ea\es  the 

eye  half  through  or  more.  Ex.  The  Lamellicorns. 

3.  Dividing  {Dividens).  When  the  Canthus  passes 

right  through  the  eye  and  divides  it  into  two. 
Ex.  Gj//7inis.  2V//’rt6»/;cs  Dahn.^  Plate  XX VI. 
Fig.  36. 

t.  Septi  fou.m  {Scj)/i/'o>inis).  W hen  the  forms  an 

elevated  ridge  or  scpUim.  Ex.  Many  Lamellicorns. 

viii.  EYES  {OcuLi). 

1.  Simple  [Simpliccs).  Eyes  which  do  not  consist  of 
an  aggregate  of  hexagonal  lenses.  Ex.  Araneidec. 
Sempio,  Fhedangium.  Plate  VII.  Fig.  9.  h. 

a.  Scattered  {SjKirsi).  When  simple  eyes  are  sepa- 

rate Ifom  each  other  and  not  arranged  in  a certain 
order.  Ex.  Eyes  of  Caterpillars  and  some  Scvlu- 
pcTidrcc. 

b.  Ordinate  [Ordinctti),  W^hen  simple  eyes  are  ar- 

ranged in  a certain  order.  Ex.  ylrancida'.  Plate 
XXVI.  Fig.  37. 
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c.  Conglomerate  {Conglomcrati).  When  a number 

of  simple  eyes  are  collected  together  so  as  to  exhi- 
bit the  ajijiearance  of  a compound  one.  Ex.  lulus. 
Plate  XIII.  Fig.  11. 

d.  Dorsal  [Dorsales).  When  they  are  placed  on  the 

back.  Ex.  Phalaugium.  Plate  XXVI.  Fig.  43.  h. 
2.  Compound  {Coinpositi).  Eyes  which  consist  of  an 
aggregate  of  hexagonal  lenses.  Ex.  All  the  JVitiged 
Orders.  Plate  XIII.  Fig.  10.  and  XXVI.  Fig. 
38—42  h. 

а.  Sessile  [Scssilcs).  Eyes  that  do  not  sit  upon  a 

footstalk.  Ex.  Most  insects.  Plate  XXVI. 
Fig.  40,  41. 

«.  Superior  {Superiores).  When  they  are  placed  in 
the  upper  part  of  the  head.  Ex.  Libellulina. 

/3.  Lateral  [Latercilcs).  When  they  are  placed  in 
the  side  of  the  head.  Ex.  Apis  L. 
y.  Inferior  [Inferiores).  When  they  are  placed  in 
the  loxicer  side  of  the  head.  Ex.  The  luxeer  pair  in 
Gprinus. 

S.  Posterior  {Postcriorcs).  When  placed  in  the  pos- 
terior part  of  the  head.  Ex.  Pocusta  Leach. 

б.  Anterior  (Anferiores).  When  placed  in  the  ante- 

rior part  of  the  head.  Ex.  Crahro  F.  Staphplinus 
olens,  &c. 

Medial  (Mcdii).  When  placed  in  the  middle  part 
of  the  head.  hX.  IJa/palus,  &c. 

Yj.  Belting  {Cingentes).  When  the  eyes  nearly  meet 
both  above  and  below  the  head,  so  as  (o  form  a 
kind  of  belt  round  it.  Ex.  Culex  pipiens,  Calan- 
dra  Pedmarum. 

(3.  Immersed  {Immcrsi).  When  they  are  (juite  im- 
bedded in  the  head.  Ex.  Tenebrio  L. 
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(.  Prominent  yPruminuli).  Wlieii  they  stand  out 
troin  the  head.  Ex.  Cicindcla. 

b.  Coee’mnar  {Columnares).  Wlien  they  sit  upon  a 

short  footstalk  or  pillar.  Ex.  Strepsiptcra  K. 
Ephemera^.  Plate  XX\’I.  Eig.  38,  39.  h. 

c.  Pedunculate  {Pcduncidati).  When  they  sit  upon 

a Iona:  footstalk  which  also  bears  the  antennax 
Ex.  Diopsis.  Plate  XI II.  Fig.  9. 

d.  Operculate  [Opcrculati).  When  the  eyes  are  co- 

vered by  an  ojunrulum.  Ex.  Noclna  conspicil- 
laris^. 

c.  Ciliate  [Ciliati).  When  the  margin  of  the  socket 
of  the  eye  is  fringed  with  hairs,  so  as  to  resemble 
an  eyelash.  Ex.  Apion  vernale  and  Malvarum. 

ix.  STEMMATA. 

].  A'ertical  {Vcrticalia).  When  they  are  placed  in 
the  I'ertex.  Ex.  Reduvius  2)crsoiiatns.  Plate 
XXVI.  Fjg.  40.  i. 

2.  Frontal  (Fronlah'a).  When  placed  in  the  Frons. 

Ex.  Hymenopteru.  Plate  VII.  Fig.  2.  i. 

3.  Intraocular  {Inlraocidaria).  When  placed  in  the 

space  bet-men  the  eyes.  Ex.  Cercopis,  Fedra,  &c. 
Plate  XX\'I.  Fig.  42.  i. 

4.  Subocular  [Subocnlaria).  When  placed  in  the 

space  beloxo  the  eyes.  Ex.  Fidgora  Luternaria. 
Plate  XXVI.  Eig.  41.  i. 

5.  Spurious  [Spuria).  A flat  siibdiaphanous  space 

above  the  base  of  the  antenme,  which  seems  to  re- 
present them.  Ex.  Blatta,  Aehcta  E. 

hn.  Suec.  118.3.  Fal>riLi(is  lias  not  atlinitled  this  iiiotli  among 
iiis  t^oclua’,  I know  not  whv. 


316 


ORISMOLOGY. 


X.  ANTENNA. 

a.  NUMBER. 

1.  Dice  ROUS  ( D/6T;a).  Insects  that  have  antennas. 

Ex.  Insects  in  general. 

2.  Acerous  {Accra).  Insects  tliat  have  7io  antennas. 

Ex.  Acar?is,  &c. 

b.  SITUATION. 

1.  Preocular  {Prceocularcs).  When  antennas  are 

inserted  before  the  eyes.  Ex.  Chrysis. 

2.  Interocular  {Interoculares).  When  inserted  any 

where  hel'ween  the  eyes.  Ex.  Leptura,  Haliplus. 

3.  Inocular  {Inocidares).  When  inserted  in  the  Can- 

ihus  of  the  eyes.  Ex.  Ccrambyx  L. 

4.  Subocular  {Snbocularcs).  When  inserted  under 

the  eyes.  Yjy:..  Fidgora,  Nepa.  Plate  XXVI. 
Fig.  41.  k. 

5.  Extraocular  {Extraocularcs).  When  inserted 

witbotd  the  eyes.  Ex.  Notonccta,  Dclphax. 

6.  Rostral  {Rostrales).  When  seated  on  a rostrum. 

Ex.  Curculio  L. 

7.  Superior  {Snpcriorcs).  When  inserted  in  the  upper 

surface  of  the  head.  Ex.  Most  insects. 

8.  Inferior  {Infcriorcs).  When  inserted  under  the 

head.  Ex.  Copris,  &c. 

c.  approximation. 

1.  Distant  (D/5/a?iAs).  Wlien  rmo/c  at  their  base. 

Ex.  Buprestis  rustica. 

2.  Approximate  {Apj)roxiniatcv).  When  they  ap- 

proach each  otiicr  at  their  base.  Ex.  Donacia, 
Galeriica. 
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S.  Contiguous  (Con/igncc).  Wlicn  they  nearly  oi 
altogether  fouc/i  eacli  other  at  tlieir  base.  Ex. 
Imatidiiim  Macljcatjantim. 

4.  CoNNATK  {Con)iat(v).  When  7niitcd  at  their  base. 
Ex.  Ceria.  Plate  XII.  Fig.  13. 

d.  PROPORTION. 

1.  Very  Short  [Bycvissimcc).  When  shorter  than 
tlie  head.  Ex.  Muscn  L. 

‘2.  Short  [Breves).  When  as  long  as  the  head.  Ex. 
Ulster. 

3.  Shorter  [Breviores).  When  longer  than  the  head 

and  shorter  than  the  body.  Ex.  Dijtiseiis. 

4.  Mediocral  [Medioeres).  When  of  the  length  of  the 

body.  Ex.  Callidium  violaeeum. 

5.  Longer  [Longiores).  When  longer  than  the  body. 

Ex.  Lamia  Suior. 

G.  Very  Long  [Longissimre).  When  much  lomrer 
than  the  body.  Ex.  Lamia  ccdilis. 

e.  DIRECTION. 

1.  Entire  [Integra;).  When  they  have  no  elbow  or 

angle.  Ex.  Antenna:  o*i  mo'ii  Coleoptera. 

2.  Broken  [Fractec).  When  the  Clavola  forms  an 

angle  with  the  Scapus.  Ex.  Curculio,  Apis,  &c. 
Plate  XXV.  Fig.  15. 

3.  Geniculate  [Genicidata:).  When  they  form  an 

elbow  in  the  middle  but  not  with  the  Scapns.  Ex. 
Mcloe.  Plate  XII.  Fig.  7. 

4.  SiRAiGHT  [Itceta:).  When  they  are  without  any 

angle,  convolution,  or  curvature.  Plate  XI. 
Fig.  5. 

5.  1 oRRECT  [Porrecta-).  \Micn  they  arc  placed  paral- 
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lei  with  each  other,  and  in  the  same  line  with  tlie 
body.  Ex.  Tyichoptcra  in  flight. 

6.  Excurved  ^Vhen  they  curve  outwards. 

7.  Incurved  {J.ncurvcE).  When  they  curve  inwards. 

8.  Decurved  [Deairvce).  When  they  curve  down- 

wards. 

9.  Recurved  [Rccurvcc).  When  they  curve  upwards. 

10.  Kefeexed  [R^exce).  When  they  are  bent  back 

over  the  body. 

11.  Deflexed  lyDrJlexa;).  When  they  are  bent  down- 

wards. 

12.  Convolute  When  they  roll  inwards. 

Plate  XII.  Eig.  6. 

13.  Revolute  {JRevohitce').  When  they  roll  outwards. 

11.  Spiral  (^Spirales).  When  they  are  convoluted  spi- 
rally. Plate  XXV.  Fig.  31. 

15.  Rigid  {Rigidcc).  When  they  are  very  stiff  and  in- 
flexible. YjX.  Libcllulina,  Fulgora.  Plate  XII. 
Fig.  12,  15. 

f.  REPOSITION. 

1.  Hidden  {Reccpttr).  Antennae  which  when  the  ani- 

mal reposes,  are  hidden  under  the  head  or  trunk. 
Ex.  The  Lamclliconis.  Elatcr.  Belostoma. 

2.  Exposed  Antennae  which  when  the  ani- 

mal reposes  are  not  concealed.  Ex.  Ccramhijx  L. 

g.  FIGURE  and  SIZE. 

1.  Setaceous  Long  flexile  antenna' which 

taper  somewhat  from  the  base  to  the  apex.  Plate 
XI.  Fig.  1. 

2.  Setiform  {Se/ijhr}ncs).  Short  rigid  antennae  which 
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taper  irom  the  base  to  the  apex  like  a bristle. 
Plate  XII.  Fig.  11- — IG. 

3.  Capillary  (Capillarrs),  Antenn:e  nearly  as  slender 

as  a hair.  Plate  XI.  Fig.  2. 

4.  I'  iLiFOli.M  i^l'  tliJuTiucs).  Antennal  every  wliere  of  an 

eipial  thickness.  Plate  XI.  Fig.  3. 

5.  Fiiick  {Crass(v).  Antenna;  disproportionably  tliick. 

Plate  XII.  Fig.  29. 

G.  Lvcrassate  {Incrassaf(v).  AntennaB  disproportion- 
ably thick  in  any  jiart : at  the  base,  middle,  or  apex. 
Plate  XXV.  Fig.  34,  19,  7. 

a.  Gradi-ally  I'^CR.ASSjVVE^Sensim  Incrasisatcc).  When 

they  grow  gradually  thicker  from  the  base  to  the 
apex.  Plate  XXV.  Fig.  10. 

b.  Suddenly  Incrassate  {Sabifo  Incrassatcv).  When 

they  grow  suddenly  thicker  in  any  part.  Plate 
XXV.  Fig.  18,  19,  24. 

7.  Broad  [Latcc).  Antennae  disproportionably  xcidc. 

Plate  XXV.  Fig.  24. 

8.  Dilated  (^Dilatato!).  When  they  are  dispropor- 

tionably wide  in  any  part;  base,  middle,  or  apex. 
Plate  XXV.  Fig.  12.  Plate  XII.  Fig.  1,20. 

9.  Slender  ijleuucs').  When  they  are  disproportion- 

ably slender.  Plate  XI.  Fig.  2. 

10.  Attenuate  {Attenuatce).  Antennae  disproportion- 
ably slender  in  any  part;  base,  middle,  or  apex. 
Plate  XXV.  Fig.  8,  21,  34. 

a.  Gradually  Attenuate  [Sensim  Attennatce).  When 

they  grow  gradually  more  slender  from  the  base 
to  the  ajiex.  Plate  XI.  Fig.  7. 

b.  Suddenly  Attenuate  {Subito  AtteJiuafcc).  When 
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they  grow  suddenly  slender  in  any  part.  Plate 
XII.  Fig.  1.  Plate  XXV.  Fig.  18,  34. 

11.  Fusiform  {Fusijbnnes).  Antennaa  thickest  in  the 

middle  and  tapering  more  or  less  towards  each 
extremity.  Plate  XL  Fig.  5.  Plate  XXV. 
Fig.  8. 

12.  Prismatic  (Prismaticales).  Antennae  with  three 

nearly  equal  sides.  Plate  XI.  Fig.  6. 

13.  Ensiform  (JS«s^mcs).  Antennae  compressed  and 

three-sided,  with  one  side  much  narrower  than 
either  of  the  others.  Plate  XI.  Fig.  7. 

14.  Falciform  [Falciformcs).  When  the  Clavola  of  the 

Antenna;  grows  gradually  narrower  towards  the 
apex,  and  is  arcuate  or  incurved  so  as  to  resem- 
ble a sicJde.  Plate  XL  Fig.  8. 

15.  Nodose  {Nodosa;).  When  antennae  have  one,  two, 

or  more  joints  larger  than  those  which  precede  or 
follow  them.  Plate  XII.  Fig.  5. 

16.  Moniliform  {Monilijormes).  Antennae  consisting 

of  oval  or  globular  joints  so  as  to  resemble  a neck- 
lace of  beads.  Plate  XL  Fig.  9. 

17.  Dentate  {Dentata:).  Toothed  with  teeth  whose 

sides  are  equal.  Plate  XL  Fig.  10. 

18.  Serrate  {Serrata:).  Toothed  with  teeth  whose  sides 

are  unequal  like  those  of  a saw.  Plate  XL  Img. 
11.  Plate  XXV.  Fig.  8. 

19.  Biserrate  {Biserrata;).  So  toothed  on  each  side. 

Plate  XXV.  Fig.  IS. 

20.  Imbricate  When  the  summit  of  each 

joint  is  incumbent  upon  the  base  ot  that  which 
jirecedes  it.  Plate  XL  Fig.  12. 
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21.  DrsTrcMOUs  When  (lie  joints  in  iro- 

neral  terminate  in  u fork.  Plate  XI.  Fig.  13. 

22.  CiRRATE  (Cirra/ic).  \\’hc.-n  the  joints  terminate  in 

a pair  of  enrlintr  hairy  branches  resembling  fen- 
drils.  Plate  XXV.  Fig,  4. 

23.  I'LAHELLATE  {FlcibcUatcc).  When  the  antennre  on 

one  side  seiul  lorth  Irom  the  joints,  except  those 
at  the  base,  long  Hat  flexile  branches,  which  open 
and  shut  like  the  sticks  of  a fan.  Plate  XI. 
Fig.  17. 

24.  Bielaeellate  {Bifahdlatcv).  When  they  are  fla- 

bellate  on  both  sides.  Plate  XXV.  Fig.  11, 

25.  Pectinate  Antennm  furnished  on  one 

side  with  a number  of  parallel  stiff  branches,  re- 
sembling somewhat  the  teeth  of  a comb.  Plate 
• Fig.  25.  Plate  XI.  Fig.  14. 

26.  Bipectinate  [Bipedinatee).  Pectinate  on  both 

sides.  Plate  XXV.  Fig.  22. 

27.  Duplicato-pectinate  {Diiplicato-pcdinata;).  Bi- 

pectinate with  the  branches  on  each  side  alternately 
long  and  short.  Plate  XI,  Fig,  15. 

•28.  Ramose  flamostt).  Antenna2  furnished  on  one 
side  with  two  or  three  irregular  longish  branches. 
Plate  XI.  Fig.  18. 

.29.  Furcate  {Furcata;).  Antenme  divided  at  the  end 
into  two  prongs  or  branches.  Plate  XI.  Fig.  19. 
Plate  Y,  Fig.  3, 

30.  Bipartite  {Bipartita:).  When  they  are  divided  to 
the  base  into  two  nearly  equal  branches.  Plate 
XXV.  Fig.  20. 

•31.  Pal.mate  {Palmata).  Very  short  antenmc  which 
sentl  forth  externally  a few  long  flnger-shajied 
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branches,  giving  them  some  resemblance  of  a hand. 
Plate  XI.  Fig.  24 

32.  Irregular  (/;7Tgz<^«?T5).  When  the  joints  of  the 
antennae  vary  so  much  in  size  and  shape  that  they 
cannot  well  be  defined.  Plate  XI.  Fig.  22. 

h.  TERMINATION. 

U.  VERSATILE  ANTENNJE. 

1.  Subulate  [Sidmlatce).  When  they  terminate  in  a 

minute  joint,  much  slenderer  than  the  preceding 
one.  Plate  XII.  Fig.  16. 

2.  Setigerous  [Setigercc).  When  they  terminate  in  a 

bristle.  Plate  XII.  Fig.  14,  15.  Plate  XXV. 
Fig.  29. 

3.  Capillaceous  When  they  terminate 

in  a fine  capillary  joint.  Plate  XII.  Fig.  1. 

4.  Mucronate  [Mucronatcc).  When  they  terminate 

in  a short  point  or  mucro.  Plate  XII.  Fig.  2. 

5.  Uncinate  [VncinatcE).  When  their  apex  is  in- 

curved so  as  to  form  a kind  of  hooh.  Plate  XII. 
Fig.  3. 

6.  Unguiculate  {Unguiadata;).  When  they  termi- 

nate in  a hard  horny  incurved  sharp  cla-iO  resem- 
bling those  of  the  tarsi  of  insects.  Plate  XXV. 
Fig.  16.  a. 

7.  Clavate  {Clavat(v).  When  their  apex  grows  gra- 

dually thicker.  Plate  XII.  Fig.  4.  Plate  XXV. 
Fig.  7,  14. 

8.  Capitate  {Capitatcc).  When  they  terminate  sud- 

denly in  a larger  knob  of  one  or  more  joints. 
Plate  XII.  Fig.  8 — 10,  and  XXV.  1 — 3,  5,  6. 
a.  Fissile  Knob  {Capitidum  fimle).  When  it  is  di- 
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vidcil  into  several  lamince  which  the  insect  can 
open  and  shut.  Plate  XXV.  Fig.  1 — 3,  5. 
h.  Tunicate  Kxon  [Capitnlum  tunicafum).  When 
the  lainin;e,  at  least  on  one  side,  appear  to  inoscu- 
late or  to  be  imbedded  in  each  other.  Plate  XII. 
Fig.  S.  Plate  XXV.  Fig.  5,  6. 

c.  Perfoliate  Knob  {Capitnlum  pafoUatum).  When 

the  joints  ol  the  knob  are  connected  by  a pedicle, 
which  has  the  appearance  of  passing  through  them. 
Plate  XII.  Fig.  10. 

d.  {Capitnlum  solidnm).  When  the  knob 
consists  of  a single  joint,  or  if  of  more,  exhibits 
very  faint  traces  of  their  separation.  Plate  XII. 
Fig.  9.  Plate  XXV.  Fig.  33. 

e.  Inflated  Knob  {Capitnlum  injlatum).  When  the 

knob  is  disproportionably  large,  and  looks  as  if 
blown  out.  Plate  XII.  Fig.  28.  Plate  XXV. 
Fig.  9. 

(i.  INVERSATILE  ANTENXJE. 

1.  Setigerous  {Sctigo'cc).  Antennae  furnished  with 

a terminal  bristle.  Plate  XII.  Fig.  14 — 16,  21, 
22.  Plate  XXV.  Fig.  29. 
a.  Globi FERGUS  {Glohifcrcc).  When  the  setigerous 
joint  is  larger  than  the  preceding  one,  and  globose. 
Plate  XII.  Fig.  12. 

h.  Angustate  {August atcc).  When  the  setigerous 

joint  is  not  conspicuously  larger  than  the  preced- 
ing one.  Plate  XII.  Fig.  14,  15. 

2.  Aristate  {Arktatad).  Antennae  terminated  by  a va- 

riously shaped  flat  joint  longer  and  usually  larger 
than  the  preceding  one,  laterally  setigerous. 
Plate  XII.  Fk;.  21,  22. 
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a.  Setarious  {Sctarice).  When  the  awn  or  bristle  is 
naked.  Plate  XII.  Fig.  21. 
h.  Plumate  [Plumatcc).  When  the  awn  is  Jeathercd. 
Plate  XII.  Fig.  22.  a. 

3.  Filate  {Filatcc).  When  inversatile  antennae  have 
neither  a terminal  nor  a lateral  bristle.  Plate 
XII.  Fig.  17—20. 

a.  Simple  {Smplices).  Wlien  the  last  joint  is  exarti- 

cidate.  Plate  XII.  Fig.  17,  18,  20. 

b.  Compound  (Co???j505zV(t?).  When  the  last  joint  is  it- 

self obsoletelyjozWei/.  Plate  XII.  Fig.  19.  a. 

i.  PUBESCENCE. 

1.  Verticillate  [Verticillatce).  Antennae  beset  with 

hair  in  whorls.  Plate  XII.  Fig.  27. 

2.  Plumose  {Plumoscc).  Antennae  feathered  on  all 

sides  with  fine  long  hair.  Plate  XII.  Fig.  24. 

3.  Ciliate  {Ciliatce).  Antennae  fringed  with  parallel 

hairs  on  each  side.  Plate  XI.  Fig.  1G. 

4.  Fimbriate  {Fimhriatcc).  Antennae  fringed  with 

parallel  hairs  on  one  side. 

5.  Barbate  {Barbatce).  Antennae  hairy  on  one  side. 

Plate  XII.  Fig.  26. 

6.  Fasciculate  {Fasciculatcc).  Antennae  having  seve- 

ral bundles  of  hair.  Plate  XXV.  Fig.  32. 

7.  ScoPiFEROUS  {Scojnyircc).  When  they  are  furnished 

with  one  or  more  dense  brushes  of  hair.  Plate 
XII.  Fig.  25.  «.  Plate  XXV.  Fig.  17. 


k.  ARTICULATION. 

1.  E\\nT\cvhM:v.  (ExarHadafcc).  Without  visible  ar- 
ticulations. 
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2.  Biarticulate  {BiarliculnUe).  Consisting  of  t^joo 

joints. 

3.  1'ri  ARTICULATE  {Tria)iimlaf<c).  Consisting  of 

three  joints. 

4.  Quadriarticulate  {(iHadriartieulata').  Consist- 

ing four  joints. 

5.  Multiarticulate  {Midtiartmdatcc).  Consisting 

of  manij  joints. 


1.  JOINTS. 

1.  Cami’anulate  Bell-shaped.  When 

the  joints  are  obconical,  with  the  vertex  of  the  cone 
rounded. 

2.  Pateriforai  {Pateriformes).  When  the  joints 

are  somewhat  dilated  and  very  short,  shaped  some- 
thing like  a shallow  ho’-jol. 

3.  Patellate  fPatellatce').  When  the  whole  joint  is 

dilated  and  shaped  something  like  a 'patella  or 
platter.  Ex.  Prosopis  dilatata  {Melitta  *.  b.  K.) 
Plate  XXV.  Fig.  12.  a. 

4.  Lobate  {Lobatcc).  When  they  are  expanded  at 

the  tip  into  a lobe.  Ex.  Belostoma.  Cerocoma. 
Plate  XI.  Fig.  21,  22. 

5.  Torulose  {Tondosce).  When  they  are  a little  tu- 

mid. 

m.  ArPENDAGES. 

1.  Auriculate  [Auricidatcc).  When  they  have  an 

ear-like  process  at  their  base.  Ex.  Gprimis.  Par- 
nns.  Plate  XII.  Fig.  29.  a.  Plate  XXV. 
Fig.  28.  a. 

2.  Ai’I’Endjculate  {Appcndkidatic).  When  they  have 
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one  or  two  aiitenniforni  pi’ocesses  at  tlieir  base. 
Ex.  Otioccrus  K.  Plate  XXV.  Eig.  29.  h. 

III.  TRUNK  {Truncus). 

1.  Monomerous  {Mo?iomerus).  When  the  trunk  has 

710  suture  or  segment.  Ex.  Aranea  L. 

2.  Dimerous  [Di7ne7'7is).  When  the  trunk  consists  of 

iwo  greater  segments.  Ex.  Colcoptcr'o,  &.c. 

3.  Trimerous  {Trimcms).  When  the  trunk  consists 

of  three  greater  segments.  Ex.  lAeuroptera^  &c. 

4.  Isthmiate  {Isthmiatus).  When  an  isthmus  is  formed 

between  the  Prothorax  and  Elytra,  either  in  con- 
secjuence  of  the  former  being  constricted  behind 
so  as  to  form  a neck,  or  the  scutellum  not  being 
interposed  between  the  elytra  at  their  base,  or  the 
chief  part  of  the  mesothorax  not  being  covered  by 
the  prothorax.  Ex.  Cleiiis,  Passalus,  and  Spo7i- 
dijlis. 

i.  MANITRUNK  {MANiTRuyeus). 
a.  PROTHORAX. 

1.  Clypeiform  {Clypeijbrmis).  When  the  prothorax 

by  its  magnitude  and  distinct  separation  forms  one 
of  the  most  conspicuous  pieces  of  the  ui)per  side  ot 
the  trunk,  so  as  nearly  to  represent  the  whole 
thorax;  the  mesothorax  and  metathorax  being 
mostly  hidden  by  the  elytra  and  other  organs  for 
Right.  Ex.  Coleoptera,  Orthoptera,  i^c.  Plate 
VIII.  Fig.  1,  10. 

2.  Colli  FORM  {Colliformis).  When  the  prothorax  is 

short  and  narrow,  and  not  so  conspicuous  as  the 
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otiior  pieces  ol’  llie  trunk.  Ex.  Libcllnlina. 
Elate  IX.  Fig.  6. 

3.  Cekvtcueate  [Ccrviculalus).  When  the  protliorax 
is  elongate,  attenuate,  and  distinguished  from  the 
Antcpcctiis  l)y  uo  suture ; so  as  to  form'  a distinct 
and  usually  long  7icck.  Plate  III.  Fig.  6. 

1.  Evanescent  {Evaiicscens).  When  no  distinct  pro- 
thorax is  discoverable  or  it  is  only  represented  by 
membrane.  Ex.  Most  Hpmenoptcra,  Diptcra,  &c. 

5.  Marc;inate  [Marginatiis).  When  an  impressed 

line  or  channel  separates  the  edge  of  the  protho- 
rax from  the  rest  of  its  surface,  and  so  forms  a 
margin.  Ex.  Harpalm  Latr.  &,c. 

6.  Iaimarginate  [Immarginatus).  When  it  has  no 

such  margin.  Ex.  Curenlio  L. 

7.  Explanate  {Explanatus).  When  its  sides  are  so 

depressed  and  dilated  as  to  form  a broad  margin. 
Ex.  Necrophorns.  Silpha. 

8.  Emarginate  {Emarginatus).  When  a segment  of 

a circle  is  taken  out  of  its  anterior  [lart  for  the  re- 
ception of  the  head. 

9.  Ambient  [Ambiens).  When  this  sinus  is  so  large 

as  to  receive  the  idiole  head.  Ex.  Chilocorus 
Leach. 

10.  Circumambient  {Circumambiens).  When  its  sides 

are  elongated  anteriorly  and  curve  inwards,  their 
ends  lapping  over  each  other  and  the  head,  so  as 
to  form  a circle  round  the  [losterior  part  of  the 
latter,  and  leave  a siiace  open  for  the  eyes  to  see 
objects  above  them.  Ex.  Helccns. 

11.  Clypeate  {Clppeatns).  When  it  (juite  covers  and 

overshadows  the  head.  Ex.  Ijamppris.  Cassida. 
Cossyphn^. 
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12.  CucuLLATE  {Cncullaius).  When  it  is  elevated  into 

a kind  of  ventricose  cois:l  or  hood  wliich  I’eceives 
the  head.  Ex.  Tingis  cucnllatus.  Plate  XIII. 
Fig.  18.  a. 

13.  Alate  [Alatus).  When  its  sides  are  expanded  into 
a kind  of  tomg.  Ex.  Tmgis  cucullatus. 

1-1.  Auriculate  {Auriadatus).  When  it  expands  on 
each  side  into  two  processes  resembling  ears.  Ex. 
Lcdra  aurita. 

15.  Angulate  [Angtdatus).  When  its  sides  or  base 

jut  out  into  one  or  more  angles.  Ex.  Copris. 

16.  Cruciate  [Criiciattis).  When  it  has  two  elevated 

longitudinal  obtusangular  lines,  the  angles  of  which 
approach  each  other  in  its  middle,  so  as  nearly  to 
form  a St.  Andrew’s  cross.  Ex.  Lociista  Leach. 
Plate  XIII.  Fig.  17. 

17.  Obvolving  (Obvolvens).  When  there  are  neither 

ora  nor  suture  to  separate  it  from  the  antepectus. 
Ex.  Slen?is,  Curculio  L. 

18.  PuLViNATE  [Pidvinatus).  When  in  consequence 

of  being  depressed  in  one  place,  it  seems  to  puff 
out  in  another.  Ex.  Aleochara  canalicidata, 
picla,  &c. 

19.  Producted  {Productus).  When  behind  it  termi- 

nates in  a long  scutelliform  process  which  covers 
the  McsolJiorax,  Mclathorax,  aiul  great  part  of  the 
Abdomen.  Ex.  Acrydhim  F.  Centrotus. 

b,  ANTEPECTUS. 

1.  T\i\c:i\v.hyvv.  [Trac/ielatum).  ^^'hen  of  itself  it  forms 

a neck,  tlic  prothorax  being  represented  only  by 
membiane.  Ex.  Xip/njdria. 
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2.  UNAii.’\rEo  {Incymc).  When  il  has  prostermiiu. 

Kx.  Curculio  L. 

3.  Ahmed  {Armatum).  \Vhen  it  has  a prosterinim. 

N.B.  These  heo  last  lenns  may  be  extended  also  to 
the  Medipectus  and  Postpectiis.  And  also  to  the 
li'hole  together.  Thus,  if  there  teas  no  Steriunn  at 
all,  it  should  be  called  Pectus  inernie  ; and  if  one 
existed  in  all  these  dixiisions  ef  the  breast,  it  teould 
be  Pectus  armatum. 

c.  ARM  {Brachium). 

a.  CUBIT  {Cubitus). 

1.  Clypeate  {Clypeatus).  Wlien  a concavo-convex 

plate  is  affixed  to  the  outside  of  the  cubit.  Ex.  Cra- 
bro  clypeatus,  scutatus,  &c.  c?.  Plate  XV.  Fig. 

3.  a. 

2.  Palaiate  {Palmatus).  Wlien  towards  the  apex  the 

cubit  is  armed  laterally  with  several  divaricate 
sjiiniform  teeth.  Ex.  Scarites,  Clivina.  Plate 
X\'.  Fig.  5. 

3.  Digitate  {Digitatus).  When  the  apex  of  the  cu- 

bit is  divided  into  several  long  teeth  or  fingers. 
Ex.  Gryllotalpa.  Plate  XV.  Fig.  6. 
t.  Dolabrate  {Dolabratns).  When  the  apex  of  the 
cubit  is  dilated  and  shaped  something  like  the 
head  of  a hatchet.  Plate  XV.  Fig.  4. 

/3.  HAND  {]\Iamui). 

1 . Patellate  {Patellata).  Wlien  several  joints  of  the 
hand  are  dilated  so  as  to  form  an  orbicular  patella 
lurnished  underneath  either  with  suckers,  or  a 
tlense  brush  of  hairs.  Ex.  Dytiscus  $ . Hlaphyli- 
nus.  Plate  XV.  Fig.  9. 
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2.  Scutate  [Scutata).  When  a single  joint  of  tlie 

hand  is  dilated  into  a broad  scutiform  plate.  Ex. 
Hydrophilus ‘piccus  $ . Plate  XV.  Fig.  8. 

3.  Strigilate  {Slrigilata).  When  on  the  inner  side 

of  the  first  joint  of  the  hand  or  palm  the  segment 
of  a circle  is  taken  out  at  the  base  opposite  to  the 
spur,  the  sinus  being  often  pectinated  with  spines. 
Ex.  Apis^.  Plate  XXVII.  Fig., 36.  a. 

4.  AvmcvLKT^  {Aurimlata).  When  any  of  the  joints 

are  externally  dilated  into  an  auriform  process. 
Ex.  Gryllotalpa.  Plate  XV.  Fig.  6.  f. 

ii.  ALITRUNK  (Alitruncus). 

1.  Buried  When  its  upper  surface  is  wholly 

or  nearly  covered  and  hidden  by  the  thorax,  elytra 
or  other  organs  of  flight*’.  Ex.  Coleoptera,  Ortho- 
ptera. 

2.  Revealed  [Rcvdatus).  When  it  is  not  so  covered, 

but  is  equally  conspicuous  with  the  Protliorax,  or 
even  more  so.  Ex.  Ncuroptcra,  ilymenoptera, 
Diptera.  Atractocerus  in  Coleoptera. 

3.  Coalite  [Coalitus).  When  it  is  not  separable  into 

two  segments,  the  Medipeetus  and  the  Postpeetus 
forming  one  piece.  Ex.  Cimex  L. 

4.  Bisected  [Bisectus).  When  it  is  separable  into 

two  segments.  Ex.  LamelUcoDi  beetles. 

o 

a.  MESO'l'HORAX. 
a.  COLLAR  (Cot/are). 

1.  Uncovered  {Apertum).  When  it  is  not  concealed 

“ Monogr.  Ap.  Angl.  i.  37-  t.  xii.  Apis.  **.  c.  1.  Nout./.  21.  rf. 

''  'J'his  term  may  be  applied  to  the  AIcsnthom.v  in  hctcropterous 
Ilemiplera,  in  wliich  that  part  lies  buried  under  tlie  ProUtvrnx. 
Plate  VIII.  Vic..  20.  i,  k. 
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by  tlie  bliieUl  of  the  prothoriix.  Ex.  Ilijmcno- 
ptcra. 

2.  Covered  ( Tectum).  When  it  is  quite  coucealetl  by 

the  jnothorax. 

3.  A RE  ATE  {Area  turn).  When  it  is  larger  than  the 

prothorax,  and  terminates  towards  tlie  wings  in 
two  obhapie  areas,  inclosed  by  a ridge  often  crown- 
ed anteriorly  with  little  teeth.  Ex.  Libellulina. 
Plate  IX.  Fig.  7.  g’,  a.  N.B.  The  sjiacc hchccen 
these  areas  is  Jittcd  voith  a membrane  capable  of  ten- 
sion and  relaxation,  'which  in  fight  causes  them  to 
approach  to  and  recede  from  each  other. 

4.  Amplectent  {Amplectens).  When  })osteriorly  it  is 

so  curved  as  to  form  a large  sinus  which  embraces 
the  Dorsolum.  Ex.  Vespa  L.  Plate  IX.  Fig. 

11.  g-. 

5.  Phonetic  {Phoneticum).  When  its  posterior  an- 

gles, approaching  the  wings,  cover  the  vocal  spira- 
cles®. Ex.  Hymcnoptcra. 

ji.  UORSOLUM. 

1.  Tnoiii\civo?\.'si  {Thoraciformc).  When  it  forms  the 
principal  part  of  the  upper  surface  of  the  trunk. 
Ex.  Bombus,  Apis,  J'^espa  L.,  &c.  Plate  IX. 
Fig.  11.  i . 

y.  SCUTELLUM. 

1.  Distinct  When  it  is  separated  from 

the  dorsolum  by  a suture.  Ex.  Hpmenoptera, 
Diptera.  Plate  IX.  Fig.  11,  19,  &c.  Id. 

2.  Coalite  {Coulitum).  When  it  is  not  separated 


C’luiljrier  iiur  te  Vol  dcs  Inscclcx.  Mou.  du  ]\Ins.  t.  viii.  55. 
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from  tlie  Dorsolum  by  a suture.  Ex.  Colcopteni, 
&c.  Plate  VIII.  Fig.  3.  k’. 

3.  iscuTELLATE  [Iiiscctmu  scutellalum').  An  insect  hav- 

ing a visible  Scutclliim.  Ex.  Melolontha. 

a.  Rejected  {Rejectum).  When,  tliough  visible,  it 

does  not  intervene  between  the  elytra  at  their  base. 
Ex.  Passalus. 

b.  Received  {Rcceplum).  When  it  intervenes  between 

the  elytra  at  their  base.  Ex.  Most  scutellate  Co- 
leoptcra. 

4.  Exscutellate  {Inscctum  cxscutellatum).  When  an 

insect  has  no  visible  sciitellum,  it  being  wholly  co- 
vered by  the  Prothorax.  Ex.  Copris. 

5.  Ascending  {^Ascendcns)  M^hen  it  curves  upwards 

from  the  dorsolum.  Ex.  Sasra. 

6.  Tabular  {Tahulare).  When  it  is  elevated  on  a 

footstalk  above  the  dorsolum,  and  forms  a tabular 
or  flat  surface.  Ex.  Elatcr. 

/.  Obumbrant  i^Obumhrans).  When  it  overhangs  the 
metathorax.  Ex.  Musca.  Plate  IX.  Fig.  19.  k'. 

S.  BASE-COVEnS  {TcguliB). 

1.  CotiCluvojiu  {Co7ichifortncs).  When  they  are  a se- 

micircular concavo-convex  scale  somethin!*:  resem- 

O 

bling  the  valve  of  a bivalve  shell.  Ex.  Hpmcno- 
plera.  Plate  IX.  Fig.  11,  12.  g". 

2.  Laciniform  {Laciniformcs).  When  they  are  long, 

ot  an  irregular  shape,  and  a})pear  like  lappets  on 
each  side  of  the  trunk.  Ex.  Eithosia,  &c.  Plate 
IX.  Fig.  5.» 

In  many  moths,  particularly  Arctia  ociilaria,  and  afTinitics,  the 
insect  looks  as  if  its  neck  was  ornamented  with  a beautiful  tipprt 
formeii  by  the  Palagia,  and  its  shoulders  by  these  lappctx. 
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f.  F.I.YTUA. 

1.  r3ASE  {Basis).  Tlie  part  next  the  Pro/// ora. v. 

2.  Apex  (Apc.r).  The  part  next  the  Atuis. 

3.  Humeral  Angle  {A//g/this  Ila/ncralis).  The  c.r/c- 

rior  basal  anHe. 

+.  ScuTELLAR  Angle  {Augulus  Scutcllaris).  The  m- 
tcrior  basal  angle. 

5.  Coleoptra  {Colcop/ra).  The  two  elytra  spoken  of 

together. 

6.  Spinigerous  {Spinigcra).  When  the  Colcop/ra 

have  a spine  common  to  them  both.  Ex.  Cassida 
bidcns. 

7.  Auriculate  {Auricula/a).  When  the  Ehj/ra  have 

an  elongate  process  at  the  shoulders.  Ex.  Cassida 
bicornis,  Taurus,  &c. 

8.  Entire  {l/itegra).  When  they  have  neither  abbre- 

viations nor  incisions. 

9.  Fastigiate  {Fas/igia/a).  Wlien  of  equal  or  greater 

length  than  the  abdomen,  and  transverse  at  the  end. 

10.  Truncate  {Truncata).  When  they  are  shorter 

than  the  abdomen  and  transverse  at  the  end. 

11.  Abbreviate  {Abbrcvia/a).  When  they  are  shorter 

than  the  abdomen,  but  cover  more  than  half  its 
length.  Plate  I.  Fig.  4. 

12.  Dimidiate  {Dimidia/a).  W^hen  they  are  about 

hcdf  the  length  of  the  abdomen.  Plate  I.  Fig.  5. 

13.  Very  Short  {Brcvissima).  When  they  are  7/ot 

half  the  length  of  the  abdomen.  Plate  I.  Fig. 
2,  3,  7. 

14.  Mutilate  {Mu/ i/a/a).  When  they  apjiear  'u/ma- 

/uralhj  short  or  curtailed  as  if  mutilated.  Ex. 
Acri/diu))i  F. 
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15.  Subulate  (Subulata).  When  tl)ey  are  attenuated 

towards  tlie  end.  Ex.  Sitaris  humcralis  Latr. 

16.  Elongate  W^hen  they  extend  beyond 

the  anus.  Ex.  Trox. 

17.  Obvolving  {Obvolvnitia).  Wlien  their  Epipleurcc 

cover  a considerable  portion  of  the  sides  of  the 
alitrunk.  Plate  XXVIII.  Fig.  7. 

18.  Comv'LicA'tiT  {Complicantia).  When  they  lie  a little 

over  each  other.  Ex.  Meloe.  Plate  I.  Fig.  6. 

19.  Dehiscent  {Dchiscentia).  When  they  diverge  a 

little  at  the  apex.  Ex.  Pyrochroa. 

20.  Ampliate  i^Ampliatci),  When  they  are  dispropor- 

tionably  wide  at  the  end.  Ex.  Lycus  Jasciatus. 
Plate  XIII.  Fig.  20. 

21.  Plicate  {Plicata).  When  they  have  two  or  three 

contiguous  abbreviated  furrows  which  exhibit  the 
appearance  of  folds.  Ex.  Psdaphida;. 

22.  Perforate  {Perforata).  When  a little  hole  ap- 

pears drilled  through  them.  Ex.  Cassida  perfo- 
rata. 

N.B.  Many  of  the  above  terms  loill  apply  to  Teginina, 
Pleinelytra,  Wings,  &c. 

A * Side-covers  {Epiptcio-cc). 

1.  Marginal  {Marginales).  When  they  are  only  an 

indexed  continuation  of  the  margin.  Ex.  Bu- 
jirestis. 

2.  Discoidal  {Discoidalcs).  When  they  are  a pro- 

cess from  the  disk  ol  the  under  surface  of  the  ely- 
tra. Ex.  Lampyris,  Cossyphus,  Cassida,  Notoclca^. 

=>  Neither  Chn/somctn  nor  Imatidium  have  a iliscoidal  Eptplcitra  ; 
wliich  furnishes  a further  proof  tliat  Notoclca  is  ilistinct  from  Vhry- 
somcta,  and  Imatidium  from  Cassida. 
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].  Fenestrella  {FencatrcUa).  A transparent  eyo-1  ike 
spot  in  the  Anal  Area  of  tlie  Teginina  of  Acrida 

K. 

2.  CoNVOLVENT  {Convolvcutia).  When  the  Anal  Area 

is  horizontal,  incumbent  on  the  back  of  the  insect, 
and  forms  a right  angle  with  the  rest  of  the  tegmen, 
which  is  vertical  and  covers  the  sides.  Ex.  Lo- 
cust a Leach.  N.B.  In  this  case  the  Anal  Area  of 
one  Tegmen  covers  that  of  the  other. 

3.  Aliforji  [Aliformia).  When  their  sid)stance  ap- 

proaches to  membrane,  and  they  nearly  resemble 
Wings.  Ex.  Most  Homopterous  Hemiptera. 

Yl.  HEMKLYTRA. 

1.  Obtected  [Ohtecta).  When  the  Hemelytra  are 

covered  by  a scutelliform  mesothorax.  Ex.  Scu- 
tellera. 

2.  Detected  [Detecta).  W^hen  they  are  not  so  co- 

vered. Ex.  Most  Hetcroptcrous  Hemiptera. 

6.  WINGS  [AIce). 

A.  Denomination. 

1.  Anterior  [Anticec).  The  fore  or  upper  wings. 
a.  Superior  [Snj)eriores).  The  anterior  wings  are  so 
denominated  if  when  at  rest  they  are  placed  upon 
the  posterior  wings.  Ex.  Ilijmenoptera. 
h.  Primary  [Primores).  The  anterior  wings  are  so 

“ For  the  reason  of  tliis  cliange  of  tlie  name  of  Locii.i/a  F.,  see 
Zool.  Journ.  N°  iv. 

An  Acrida  with  this  spot  is  figured  by  Professer  Liclitenstein. 
Linn.  Trans,  iv.  t.  v.  A. 
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denominated  if  wlien  at  rest  (hey  are  no/  placed 
upon  tlie  posterior.  Ex.  Lepidoptcra  diurna, 
Libellulina. 

2.  Posterior  (^Pos/ictv).  Tlie  liind  or  lower  wings. 

a.  Inferior  {Liferiorcs).  The  posterior  wings  arc  so 

denominated  if  the  anterior  wings,  wlien  at  rest, 
are  placed  upon  them. 

b.  Secondary  The  posterior  wings  are 

so  denominated  if  the  superior  wings,  when  at  rest, 
are  no/  placed  upon  them. 

B.  Magnitude. 

3.  Equal  {JEquales).  When  the  four  wings  are  of 

eipial  length.  Ex.  Libellulina. 

4.  Unequal  When  they  are  i/o/ of  equal 

length.  Ex.  Hyinenop/cra. 

C.  Complication. 

5.  Plane  [Plance),  Flat  wings,  that  are  neither  plica- 

tile  nor  tumid.  Ex.  Apis. 

6.  Tumid  {Tumidcc).  When  the  membrane  between 

the  nervures  that  form  an  areolet  is  bigger  than 
the  areolet,  which  gives  it  convexity.  Ex.  Ten- 
llircdo  L.  N.  B.  The  objeci  of  /his  slniclure  is  lo 
expose  a larger  surface  lo  Ihe  aclion  of  /he  air. 

7.  Plicatile  (Plicaliles).  When  the  wings  at  rest  are 

folded  in  one  or  more  longitudinal  plaits.  Ex. 
Vespa  L. 

8.  UuPLicATiLE  [Duplicalcc).  When  they  are  folded 

transversely.  Ex.  Coleop/cra. 

9.  Convolute  [Convolulic).  Wdien  the  wings  so  en- 

velope the  body  as  to  give  it  a cylindrical  form. 
Ex.  Crambus. 
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10.  Incumbent  [Incumbcntcs).  Wings  wliicli  wlten  iil. 
]-est  cover  the  back  of  the  insect.  Ex.  Noctna, 
Geomctra. 

IJ.  Cructato-co.aiplicate  ( Cruciatn-complicatrv  ). 
\\  ings  crossed  aiul  folded.  Kx.  Pcntatoma,  &c. 

12.  Ckuciato-incumbent  ( Cmcialo-inoimbcntes  ). 

ino[s  crossed  but  not  folded,  and  coverinu’  the 
back.  Ex.  Apis. 

13.  Extended  {Exici/S(c).  Wdngs  that  when  at  rest  do 

not  lie  upon  the  body.  Ex.  LibcUula,  uEs/tna,  Sic. 
a.  Expanded  {Patcnfes).  Wings  that  when  at  rest  are 
horizontally  extended  and  do  not  cover  each  other. 
Ex.  Libellula,  Sic. 

h.  Horizontal  (Horizoniales).  Very  narrow  wings 
which  when  at  rest  are  extended  horizontally  form- 
ing a right  angle  with  the  body,  and  covering  the 
posterior  wings.  Ex.  Pterodactylus^. 

c.  Erect  [Fn-cctcc).  Wings  which  when  at  vest  are 

extended  vertically.  Ex.  Vanessa.  Agrion. 

d.  Erecto-patent  {Erccto-patcntes).  \Mien  the  pri- 

mary wings  at  rest  are  erect  and  the  secondary 
horizontal.  Ex  Hesperia. 

e.  CoNNivENT  [Connnienfes).  Wdien  ei’cct  wings  aie 

so  closely  aj^plied  to  each  other  that  the  corre- 
sponding margins  touch.  Ex.  Vanessa. 

f.  Divaricate  {Divaricatcc).  When  wings  at  rest  are 

somewhat  erect  but  diverge  from  each  other. 

M-.  Patulous  {Patulce).  When  wings  at  rest  partly 
cover  each  oilier. 

1.5.  Applicant  {Applicant es).  When  wings  at  rest  are 
parallel  with  the  abdomen.  Ex.  Pipida. 
lleaiim  i.  /.  xx.  /'.  12 — 15. 
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IG.  Divergent  (Z)/wv^rw^^s).  When  wings  at  vest  re- 
cede from  the  abdomen. 

17.  Deflexed  [Dejlexce).  When  wings  at  rest  cover- 

ing each  other  are  so  bent  downwards  as  to  imi- 
tate a roof,  of  which  their  interior  margin  forms 
the  ridge.  Ex.  Homopterous  Hemiptera. 

18.  Reversed  [Reversce).  When  wings  at  rest  are  de- 

flexed, but  so  that  the  anterior  margin  of  the  infe- 
rior projects  beyond  the  anterior  margin  of  the 
superior.  Ex.  Gatrophaca  qucrcifolia.  Plate 
XIV.  Fig.  2. 

19.  Broad  {Latcc).  When  the  interior  margin  is  shorter 

than  the  posterior.  Ex.  Papilio. 

20.  Narrow  [Angustce).  When  the  posterior  margin 

is  shorter  tlian  the  interior.  Ex.  Heliconius, 

D.  Shape. 

1.  Falcate  {Falcata).  Wings  having  their  posterior 

margin  concave,  and  the  posterior  angle  acute  and 
curved.  Fk.  Attacus  Atlas.  Plate  XIV.  Fig.  4. 

2.  Digitate  [Digitafcc).  Wings  cleft  to  the  base  into 

several  subdivisions.  Ex.  Pterodactplus.  Plate 
XIV.  Fig.  3. 

a.  Radius  {Radius).  A single  subdivision  of  a digitate 
wing. 

3.  Caudate  {Caudata;).  When  wings  terminate  in  a 

tail-like  process.  Ex.  Papilio  Machaon.  Plate 
XIV.  Fig.  1.  s. 

a.  Bi CAUDATE  {Bicaudat(v).  Having  /tto  such  tails. 
Tricaudat(V,  having  three,  &c. 

E,  SiirCace. 

I.  Squamate  {Squamatec).  Wings  covered  with  mi- 
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niite  scales.  Ex.  Ijcpidoplcni.  I’i.ate  XXII. 
Fig.  16.  c,  il,  X.c. 

2.  Dexudate  {Dcuudatcc).  \\Micn  the  wings  of  IjC- 

pidoptcra  appear  more  or  less  as  if  the  scales  had 
been  rubbed  off',  either  partially  or  generallj'.  Ex. 
1 [cliconiiis,  Sesia,  Zj/g(cna,  Nudaria. 

3.  Fenestrate  [Fcncstratcr).  \^dlen  one  or  two  de- 

finite spaces  in  a Lepidopterous  wing  are  denuded 
of  scales.  Ex.  Atfacus  Atlas,  &c. 

4.  Bare  [Kudtv).  When  wings  have  neither  percep- 

tible hairs  nor  scales.  Ex.  Coleoptcrn. 


7<\  .Margin. 

1.  Anterior  or  Exterior  {Anterior  or  Exterior). 

The  outer  margin  of  the  wing,  or  that //ohi  the 
body.  Plate  XIV.  Fig.  J.  a. 

2.  Interior  {Interio)-).  The  m/icr  margin  of  the  wino-, 

or  that  7iext  the  body.  Pi.  ATE  XIV.  Fig.  1.  b. 

S.  Posterior  {Posterior).  The  terminal  margin  of 
the  wing,  or  apex.  Plate  XIV.  Fig.  1.  c. 

4.  Plectru.m  {Plectrum),  A marginal  bristle  stronger 
than  the  rest,  observable  about  the  middle  of  the 
costa  and  standing  out  from  it.  Ex.  Many  Mus~ 
cider. 


G.  Angles. 

1.  Humeral  {HnmeraUs).  Basal  angle  next  the /?rar/. 

Pi  .ATE  XIV.  Fig.  l.d. 

2.  ScuTF.LLAK  {Scutellaris).  Basal  angle  next  the  sen- 

tellum  or  its  region.  Plate  XIV.  Fig.  I.  e. 

.3.  Posterior  (Po5/ci7w  ).  apical  angle.  Plate 

XIV.  Ful  1.  r. 
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+.  Anal  {Analis),  Inner  apical  angle.  Plate  XIV. 
Fig.  1.  g. 

H.  Nervures. 

1.  NEUvaiLET  {'Nervulus).  A little  nervure  diverging 

obliquely  from  the  costal  into  the  disk  of  the  wing 
towards  the  apex. 

a.  Simple  [Simplex).  When  the  nervulet  does  not 

terminate  in  a round  punctum.  Ex.  Eulop/ins 
Geoffr. 

b.  Coronate  [Coronatnm).  When  it  terminates  in  a 

round  punctum.  Ex.  Ichneumon  penetrans  K.* 

2.  Neurose  [Ncuroso’).  Wings  that  have  nervures 

besides  the  marginal  ones. 

3.  Aneurose  [Ancuroscc).  Wings  that  have  no  ner- 

vures besides  the  marginal  ones.  Ex.  Psilus, 

+.  CiRCUMSEPTED  [Circumscptce).  Wings  whose  mar- 
gin is  every  where  strengthened  by  a nervure. 
Ex.  Tahanus. 

5.  Varicose  ( Fffr/fo.svp).  When  the  nervures  are  dis- 

proportionably  swelled  iu  any  part.  Ex.  Forji- 
cula  auricularia.  Plate  X.  Fig.  5. 

6.  Serpentine  [Serpeiitince).  Nervures  that  run  in  a 

serpentine  direction.  Ex.  Dynastes  Aloeus.  Plate 
X.  Fig.  4. 

7.  Insulate  [Insulatcv).  Discoidal  nervures  that  are 

entirely  unconnected  with  any  others,  or  with  the 
base  of  the  wing.  Ex.  Dynastes  Aloeus.  Plate 
X.  Fig.  4.  a,  b. 

* liinn.  I'rnns.  v.  t.  iv. /'.  10,  II.  From  mv  specimens,  wliich  are 
not  in  a very  good  state,  I cannot  ascertain  whether  this  l)elongs  to 
any  of  the  modern  genera  into  which  the  Irhneuinones  viimi/i  ot 
Jldnn^  are  now  divided. 
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8.  Uncinatk  {Vncinatte).  Nervures,  that  after  run- 

ning from  the  base  towards  the  apex,  turn  back, 
and  running  a little  towards  the  base,  form  a hook. 
F>x.  Dyimstcs  Alocus.  Plate  X.  Fig.  4.  i . 

9.  Kecukrent  [Rccurrentes).  When  a nervure,  or  a 

branch  of  it,  after  running  towards  the  apex  of  the 
wing,  turns  back  and  runs  towards  the  base.  Ex. 
Dynastei  Alocus,  &c.  Plate  X.  Fig.  4.  I'. 

10.  Connecting  {Coimectentes).  Nervures  that  run- 
ning transversely  or  obliquely  connect  the  longi- 
tudinal ones,  and  so  form  the  areolets. 

I.  Areolets. 

1.  Radiated  {Radiatce).  When  the  areolets  are  chiefly 

formed  by  radiating  longitudinal  nervures.  Ex. 
Foijicula.  Psychoda  Latr.  Plate  X.  Fig.  5,  13. 

2.  Areate  [Areatce).  Radiated  with  a large  basal 

area.  Ex.  Papilio  and  many  other  Lepidoptera^. 
Plate  X.  Fig.  6. 

3.  Areoi.ate  {Areolatfc).  When  the  surface  of  the 

wing  is  divided  into  various  areolets.  Ex.  Diptera, 
Hymenoptera,  and  most  Neuroptera.  Plate  X. 
Fig.  7—14. 

4.  Reticulate  {Reticulata;).  When  the  areolets  are 

extremely  small  and  infinitely  numerous.  Ex.  Li~ 
hellulina.  Plate  III.  Fig.  5. 

5.  Open  {Aperta;).  Areolets  that  terminate  in  the 

margin  of  the  wing,  or  that  are  not  surrounded  on 
all  sides  by  nervures. 

a.  Marginal  {Marginales).  Open  areolets  that  ter- 


Jon»s.  Linn.  Trans,  ii.  1.  viii.  1,  .4  — 15,  S. 
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minute  in  the  margin.  Ex.  Tentliredo.  Pi-aie  X. 
Fig.  8. 

b.  Incomplete  {Incompletcc).  Open  areoJets  that  ter- 
minate short  of  the  margin.  Ex.  Apis. 

6.  Radiant  {Radians).  When  a small  roundish  areo- 

let  is  a centre  from  wliich  several  long  ones  di- 
verge. Ex.  Stratyomis.  Plate  X.  Fig.  15. 

7.  Petiolate  {P etiolated).  M' hen  an  areolet  is  con- 

nected with  another  by  a stem  like  a footstalk^. 
Plate  X.  Fig.  8. 

8.  Ramulose  {Ramidosx).  When  an  areolet  sends 

forth  a little  unconnected  branch.  Ex.  Pompilus, 
Sphex, 

9.  Angular  {Angnlatee).  When  an  areolet  juts  out 

on  one  side  into  an  angle  from  which  no  nervure 
proceeds,  to  form  another  areolet.  Ex.  Elophilus 
Latr.  Cerceris  Latr.  Plate  X.  Fig.  li. 

10.  Didymous  {Didymcc).  When  areolets  are  nearly 

divided  into  two  by  a nervure.  Ex.  Cijclo- 
sto7na  K. 

11.  Sesquialterous  {Scsquialtercc).  When  a minute 

areolet  is  ajipended  to  a large  one.  Ex.  Postcos- 
tal  areolet  of  Ilxjlotoma  Latr.'^ 

* Areolets  of  the  Costal  Area. 

1.  Costal  {Costales).  Areolets,  one  or  more,  heloxet 

the  stigma.  Plate  X.  Fig.  14,  15.  a,  b. 

2.  PosTcosTAL  {Postcostales).  Areolets,  one  or  more, 

above  the  stigma.  Plate  X.  Fig.  8,  9.  a,  b. 


' Jurinc  Ilgmcnopt.  I.  \.f.  3.  />. 
' l/jid.  /.  X.  Gen.  23,  24. 


Ibid.  t.  iii.  Gen.  4,  5. 
''  Ibid.  I.  vi.  Gen.  2. 
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••  Areolets  of  the  Intermediate  Area. 

1.  Protomesai,  {Protomcs(c).  First  series  of  tlic  mid- 

dle areolets  {Arcolcc  mcdlcc),  often  consisting  of 
three,  and  then  divided  into  vpper,  middle,  and 
lower  areolets.  Peate  X.  Fjg.  8,  9.  a. 

2.  Deuteromesal  {Deidcromescc).  Second  series  of 

the  same,  often  consisting  of  two,  and  then  divided 
into  upper  and  lower.  Ibid.  b. 

3.  Tritomesal  Third  series  of  the  same. 

Ibid.  c. 

K.  Stigma. 

1.  Blind  (Crraw).  When  the  s/igma  is  wholly  opaque, 

and  neither  begins  nor  terminates  in  a minute 
areolet.  Ex.  Most  Hymenoptera. 

2.  Fenestrate  [Fciiestratum).  When  the  stigma  be- 

gins or  terminates  in  a minute  areolet.  Pi.ate  X. 
Fig.  11.  m'". 


L.  Number. 

1.  Apterous  {Aptera).  Flaving  no  wings. 

2.  Dipterous  [Diptera).  Having  tiw  wings. 

3.  Tetrapterous  [Tetraptera).  Having /bar  wings. 

/.  LEGS  {Pedes). 

A.  Number. 

1.  Tetrapod  {Tetrapus).  An  insect  having  onlyybar 

perfect  legs.  Ex.  Vanessa. 

2.  Hexapod  [Hexapus).  An  insect  having  six  legs. 

Ex.  Insects  Proper  in  general. 

3.  OcTOPOD  {Octopus).  Having  eight  legs.  Ex.  Ara- 

ncidic. 
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4.  PoLYPOD  (Pulj/jms).  Having  more  tlian  eig/it  legs 

but  under  Ex.  Glomeris.  Scufigera. 

5.  Centipede  Having  ?rto;r  than  legs 

but  under  two  hundred.  Ex.  Scolopcndra. 

6.  Myriapod  [Myriajms).  Having  two  hundred  legs 

or  more.  Ex.  lulus. 

B.  Situation. 

1.  Antepectoual  [Antepcctorales).  The  forelegs,  or 

arms,  affixed  to  the  Antepectus. 

2.  Medipectorai,  {Medipectorales).  The  mid-legs, 

affixed  to  the  Medipectus. 

3.  Postpectoral  {Postpectoi-ales).  The  hind-legs,  af- 

fixed to  the  Postpcctus. 

4.  Distant  {Distarites).  When  the  jiairs  of  legs  are 

remote  from  eacli  other  at  their  base.  Ex.  hiter~ 
mediate  legs  of  Copris  Geoffr. 

5.  Approximate  [Approximati).  When  they  are  near 

each  other  at  the  base.  Ex.  Posterior  legs  of  Co- 
pris Geoffr. 

6.  Equidistant  When  all  the  three 

jiair  are  equally  distant  at  the  base.  Ex.  Cassida. 

C.  Duration. 

1.  Persistent  {Persisteyites).  Legs  which  the  insect 

has  in  all  its  states.  Ex.  21ie  legs  attached  to  the 
trunk.  N.B.  These  are  called  Legs  [Pedes). 
Plate  XVIII.  Fig.  11.  a. 

2.  Deciduous  [Decidui).  Legs  which  the  insect  has 

not  in  all  its  states.  Ex.  Membranous  legs  of  Ca- 
terpillars. Plate  XVIII.  Fig.  11./;.  N.B.  These 
are  called  Prolegs  {Propedes). 
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3.  AcyuiuED  {Acquisiti).  Legs  which  the  insect  has 
not  in  its  first  state,  but  which  it  acquires  'subse- 
quently. Ex.  Abdominal  legs  in  Scolopendra,  lu- 
lus, &c. 

D.  Denomination. 

1.  Foke-legs  {Antici).  The  ^first  pair.  Taken  by 

themselves  called  Arms  [Brachia). 

2.  Anterior  (.'///i'67707  cs).  The pair  of  legs. 

3.  Mid-i  .EGs  {Intcniiedii).  The  middle  pair  of  legs. 

4.  Hin  u-LEGS  {Postici).  The  last  pair  of  legs. 

5.  Posterior  (Po5/t770Jr5).  The  last  pair  of  legs. 

6.  Abbreviate  [Abbreviati).  Legs  with  an  imperfect 

tarsus.  Ex.  Vanessa. 

7.  Ambulatory  {Ambalatorii).  When  the  tarsi  have 

a spongy  sole.  Ex.  Chrysomela  L.,  Cnrculio  L. 

8.  CuRsoRious  {Cursorii).  When  the  fore  tarsi  of  some 

males  excepted,  they  have  not  a spongy  sole.  Ex. 
Carahus  L.,  Cicindela  L.  Plate  XIV.  Fig.  7. 

9.  Saltatorious  {Saltatorii).  When  the  hind  legs 

have  strong  incrassated  thighs  formed  for  leaping. 
Ex.  Haltica,  Orchestes,  the  Gryllincc.  Plate 
XIV.  Fig.  5. 

10.  Ivatatorious  (X(7^c//o?77).  W^heii  the  legs  are  com- 

pressed  or  ciliated,  and  formed  for  sveimmmg.  Ex. 
Dytiscus,  Gyrinus,  Notoyiecta.  Plate  XIV.  P^ig.  6. 

11.  Motatorious  {Motatorii).  Legs,  which  when  the 

insect  is  at  rest,  are  in  a perpetual  vibratory  mo- 
tion. Ex.  Tipula  Latr. 

12.  Fossorious  (Tb550?77).  Leg  witli  either  palmate  or 

digitate  tibim.  Ex.  Scarites,  Clivina,  Gryllotalpa, 
Plate  XV.  Fig.  5,  6. 

13.  Kaptorious  (Baptorii),  When  the  strong  pot- 
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reeled  thighs,  usually  of  the  fore-leg,  have  a chan- 
nel for  the  reception  of  the  tibiae,  which  are  in- 
flexed,  and  both  others  armed  with  a double  series 
of  spurs.  Ex.  Mantis,  Nepa. 
li.  Prehensorius  (P/r/?c?«S(9n'z).  When  the  thighs  of 
the  hind-legs  converge  and  the  tibiae  diverge  so  as 
to  form  an  angle  which  is  armed  with  spines.  Ex. 
Gojipleptes  K.  Plate  XIV.  Fig.  8^. 

E.  Hip  {Coxa). 

1.  Fixed  {Fixee).  When  they  are  not  moveable.  Ex. 

Dptiscus,  Gonylcp>tcs. 

2.  Free  [Libera).  When  they  are  moveable.  Ex. 

Hpmenoptera,  most  Coleoptera. 

8.  Laminate  When  the  posterior  coxa; 

form  a broad  thin  plate  which  covers  the  trochanter 
and  the  base  of  the  thighs.  Ex.  Haliplus.  Plate 
XV.  Fig.  1./. 

4.  Flocculate  [Flocculata).  Wdien  the  posterior 
coxae  are  distinguished  by  a curling  lock  of  hair 
[Flocculus).  Ex.  Andrcna  Latr.'’ 

P'.  Trochanter  {Trochanter). 

1.  Fulcrant  When  the  trochanter  merely 

props  the  thigh  below  at  the  base,  but  does  not 
at  all  intervene  between  it  and  the  coxa.  Ex.  Ca- 
rahus  L. 

2.  Intercepting  [Intcrcipicns).  When  the  trochanter 

intervenes  between  the  thigh  and  the  coxa,  so  as 
entirely  to  sejiarate  them.  Ex.  Scarabaus  L.,  Cur- 
culio  L.,  Hpmenoptera. 

” Sec  Kirby  in  Linn.  Trans,  xii.  4o() — . t.  xxii. /.  1(5. 

’’  Mon.  .-Ip.  .ingl.  i.  /.  iv.  Mclilla  **.  c.f.  10.  a. 
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3.  MoNOMEitous  {Motiomcrus).  When  il  consists  of 

only  o/zr  joint.  Ex.  Coleoptcra,  &c. 

4.  Dimerous  {Dimerus).  Wlien  it  consists  of  fwo 

Joints.  Ex.  Ichneumon. 

G.  Thigh  {Femur). 

1.  Simple  {Simplex).  When  it  is  no  M'here  particu- 
larly thick. 

‘2.  Incrassate  {Incrassatum).  When  it  is  very  thick, 
either  partially  or  generally,  and  formed  for  leaji- 
ing.  Ex.  Haltica,  &c. 

3.  Loricate  {Loricatum).  When  the  disk  of  the  thigh 
appears  covered  with  a double  series  of  oblique 
scales  like  a coat  of  mail.  Ex.  Locusta.  Plate 
XIV.  Fig.  5. 


H.  Shank  ( Tibia). 

1.  Ala  IE  {xllcLtei),  When  the  posterior  tibia  on  each 

side  is  furnished  with  a dilated  jirocess  which  pro- 
bably assists  it  in  flight.  Ex.  Lpgccus  phpllopus. 
See.  Plate  XV.  Fig.  2.  a. 

2.  Foliaceous  {FoUacea).  Wlien  the  tibia  is  late- 

lally  dilated  into  a thin  plate  for  carrying  pollen. 
Ex.  Euglossa  cordatci,  &c. 

3.  CoiiBicuLATE  {Covhiculutci).  W^hcii  it  is  fringed 

with  incurved  hairs  calculated  for  carrying  knead- 
ed pollen.  Ex.  Apis^  Bombus^. 

4.  ScoPATE  {Scopata).  When  it  is  is  quite  covered 

with  a brush  of  hairs  with  which  it  brushes  off  the 


Mon.  .4p.  .Ingt.  i.  1.  19,  a,  b. 
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gross  pollen,  and  in  which  it  carries  it.  Ex.  An^ 
dreJia  Latr.  * 

5.  Calcauate  [Calcarata).  When  it  is  armed  with 

one  or  more  spurs  [Calcaria).  Ex.  The  majority 
of  insects. 

6.  Excalcarate  When  it  has  no  such 

spurs.  Ex.  Apion. 

I.  Foot  {Tarsus'). 

1.  ScopuLATE  [Scopiilatus).  When  the  first  joint  on 
the  under  side  is  covered  with  a dense  brush  of 
rigid  hairs.  Ex.  Apis,  Andrena,  &C.'’ 

b.'  METATHORAX. 

1.  Simulant  f,imidans).  When  the  mesothorax  is 
covered  by  the  prothorax,  and  the  Metathorax  only 
is  visible,  under  the  form  of  an  elongated  or  en- 
larged scutellum.  Ex.  Cimex  L.  Plate  XXVIll. 
Fig.  12. 

et.  POSTDORSOLUM. 

1 . Latent  {Latens).  When  it  is  covered  by  the  me- 

sothorax ; it  is  then  usually  a mere  membrane. 
Ex.  Most  Colcoptera. 

2.  Exposed  {Apertus).  When  it  is  not  so  covered. 

Ex.  Atractocerus,  Hymenoptera,  &c. 

(3.  rOSTSCUTELLUM. 

1.  Distinct  {Distinctwn).  When  the  postscutellum  is 
distinct  from  the  postdorsolum.  Ex.  Locusta  L<each. 
Plate  VIII.  Fig.  12.  u'. 

“ Mon.  Ap.  Angl.  t.  iv.  **.  c./.  14-*.  a./.  12. 

" Ibid.  t.  xii./.  20. 
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2.  Coalite  [Coalitum).  When  it  is  not  distinct.  Ex. 

Blatta. 

3.  ScuTELLiFOR^t  (Scnte/Zi/brnie).  When  it”is  a trian- 

gular elevated  prominence  resembling  a saitellum. 
Ex.  Locusta  Leach. 

4.  Canaliform  {Cannliforme).  When  it  is  a deepish 

elongate  channel  running  from  the  postdorsolum 
to  the  abdomen.  Ex.  Coleoptcra.  Plate  VIII. 
Fig.  3.  u.  XXVIII.  Fig.  10. 

5.  Obliterate  [Ohliteratum).  When  this  channel  is 

nearly  or  altogether  obliterated.  Ex.  Hymeno- 
ptern. 

y.  POSTFR.ENU-M. 

1.  Tabulate  {'I'abiilafwn).  When  it  forms  a broad 

pannel  or  table  on  each  side  the  postscutellum. 
Ex.  jMost  Coleoptcra. 

2.  Fun  I CULATE  {Fanicniatnm).  When  it  forms  a nar- 

row ridge.  Ex.  Pcntatoma,  Fulgora,  LihclluUna. 
Plate  XXVIII.  Fig.  11,  12.  t/. 

3.  Cruciate  {Cruciatum).  When  there  are  two  funi- 

cular ridges  diverging  on  each  side,  which  inclos- 
ing a pannel  form  together  a St.  Andrew’s  cross, 
and  are  connected  with  the  base  of  the  wings. 
Ex.  LihclluUna^.  Plate  IX.  Fig.  7.  t/. 

4.  Adnate  {Adnatum).  When  a funicular  Postfrec- 

num  is  closely  adjacent  to  the  sides  of  the  meta- 
thorax till  it  nearly  reaches  the  wings.  Ex.  Pcji- 
tatoma.  Plate  XXMII,  Fig.  12.  d. 

5.  Transcurrent  {Franscurrcnx).  When  a postfrm- 

ClinLricr  Sur  te  Vi,l  dcs  Imectes.  Ann.  du  Mnx.  xiv.  /.  viii.  /'.  J. 
K.  //. 
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num  is  at  first  adnate  to  the  sides  of  tlie  postscu- 
tellum,  and  then  diverges  across  the  pannel  to  the 
base  of  the  wings.  Ex.  Belostoma  Gigas. 

IV.  ABDOMEN. 

1.  Coalite  [Coalitum).  When  the  abdomen  is  not 

divided  into  segments.  Ex.  Araneidce,  Clielonus. 

a.  Plicate  When  it  consists  of  transverse 

folds.  Ex.  Gonyleptes.  The  Cancriform  Spiders. 
Plate  XV.  Fig.  11. 

b.  Tense  [Tetiswn).  When  it  is  not  folded.  Ex. 

Most  Araneidrc. 

2.  Insected  {Sectuin).  When  it  is  divided  into  seg- 

ments. Ex.  Most  insects. 

3.  Sessile  [Sessile).  When  it  has  no  footstalk,  but  is 

closely  united  to  the  trunk.  Ex.  Coleoptera. 

4.  Petiolate  [Petiolatum).  When  the  first  segment, 

or  more,  is  longer  and  much  narrower  than  the 
subsequent  ones,  so  as  to  form  a footstalk.  Ex. 
The  Sphecidee.  Ichneumon. 

5.  Adjoined  [Adjunctum).  When  it  is  connected  with 

the  trunk  by  a very  short  petiole.  Ex.  Vespa  L., 
Apis  L. 

6.  SuPERiMPOsiTED  [Superimpositum).  When  the  foot- 

stalk of  the  abdomen  is  inserted  in  the  upper  part 
of  the  postscutellum,  so  as  to  leave  a considerable 
space  between  it  and  the  postpectus.  Ex.  Evania. 
Plate  IV.  Fig.  2. 

7.  Retracted  [Retractum).  When  it  is  nearly  with- 

drawn within  the  trunk.  Ex.  Gonyleptes.  Plate 
XV.  Fig.  11. 
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8.  Obumbrate  {Obnmbratum).  When  it  is  oversha- 

clowcil  by  tlie  trunk  and  concealed  under  it.  Ex. 
The  Cancriform  Spiders.  Plate  XV.  Fig.  10. 

9.  Saltatorious  [Saltatorium).  When  the  ventral 

segments  or  the  anus  are  furnished  with  elastic 
processes  which  enable  the  animal  to  leap.  Ex. 
Machilis,  Podura.  Plate  XV.  Fig.  14. 

10.  Natatorious  When  the  abdomen  is 

terminated  by  flat  foliaceous  appendages,  or  the 
tail  is  ciliated  on  each  side  with  dense  parallel 
hairs,  which  assist  the  insect  in  s’wimmhig.  Ex. 
Larva  of  Agrion^  and  Dijtiscus. 

i.  CAUDA. 

1.  Uncinate  {Uncinata).  When  the  tail  is  inflected 

so  as  to  form  a kind  of  hook.  Ex.  DoUchopiis  S • 

2.  Aduncous  {Adutica).  When  it  is  crooked.  Ex. 

Chelostoma  maxillosa  J.  [Apis  **.  c.  2.  y.  K.). 

3.  Distinct  [Distincta).  When  it  is  distinct  from  the 

abdomen.  Ex.  Scorpio. 

4.  Cheliferous  [CheliJ  era').  W’^hen  it  is  terminated 

by  a very  thick  forceps  somewhat  resembling  a 
lobster’s  claw.  Ex.  cJ' . Plate  XV.  Fig. 

12. 

5.  Papilliferous  [Papillifera).  When  at  the  last 

segment  but  one  the  tail  exerts  two  soft  fleshy  or- 
gans, which  secrete  a milky  fluid  and  yield  a power- 
ful scent.  Ex.  Staphyli)ius. 

ii.  O\  IP0SlT0R. 

1.  Ensate  [F.nsatus).  When  it  is  long,  compressed, 
and  shaped  like  a sxvord.  Ex.  Aerida  K. 
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2.  Navicular  [Navicular is).  When  it  is  shaped  like 

a boat.  Ex.  Tettigonia  F.,  Scaphura  K. 

3.  Telescopiform  [Telescopiformis).  When  it  con- 

sists of  several  tabes  retractile  within  each  other 
like  the  pieces  of  a telescope.  Plate  XVI.  Fig. 
2,  3. 

4.  Aculeiform  [Aculeiformis).  The  ovipositors  of 

Hymenopterous  insects,  which  consist  of  the  same 
parts,  w'ith  the  exception  of  the  poison-bag  [lote- 
rium),  whether  used  as  weapons  or  merely  in  ovi- 
position. 

a.  Exerted  (A’.rn/?!.';).  When  the  vagina  unemployed 

is  partly  out  of  the  body.  Ex.  Cleptes. 

b.  Extricated  [Epctricatus).  When  the  valves  and 

vagina  unemployed  are  xcholly  out  of  the  body. 
Ex.  Pimpla.  Plate  XVI.  Fig.  1. 

c.  Relexed  (Bejlexus).  When  the  ovipositor  is  turned 

up  and  lies  upon  the  back  of  the  abdomen.  Ex. 
Leucospis. 


APPENDIX. 

Terms  particularly  applicable  to  Larva:  and  Pup.e. 

LARVT. 

1.  Spinneret  [Pusulus).  The  organ  which  spins  the 

silk.  Plate  XXI.  Fig.  9. 

2.  Forcipate  Lip  [Labium  Forcipatum).  Mask  of 

larvae  and  pupm  of  JJbcllulina^.  Plate  XVI. 
Fig.  5.  a. 
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S.  UxuL'iFOR.M  Mandihles  u)/^i/i/hrmcs). 

'J’hc  parallel  claw-sliajicd  mandibles  of  many  7J/- 
ptcra.  Pea  te  XX.  Fio.  1,  2.  c'. 

4.  Prop  [hrcisma).  A bipartite  letractile  ojlntinous  or- 

gan exerted  from  between  the  legs  of  tlie  genus 
Sail us  Lati.j  and  employed  bv  tbe  animal 
to  support  itscll' when  its  legs  tail  it^ 

5.  Pecifork  iFiCcifuira).  The  anal  fork  on  which 

the  larva  of  Cass  idee,  &e.  carry  their  feces.  Plate 
XVIll.  Fio.  2.  a. 

6.  Mastigia  [Mastigia).  Two  anal  organs  in  the 

lai\aj  of  Ccrura  J uiiila,  exerting  from  their  apex 
a retractile  fiexible  ihiead,  with  which  they  en- 
deavour, by  lashing  their  sides,  to  drive  away  the 
IchncJimons.  Plate  XiX.  Fig.  2.  a. 

7.  Syringes  {Spyingia).  Organs  situated  in  various 

parts  of  larvie,  from  which  they  ejaculate  a watery 
fluid  to  annoy  or  drive  away  their  enemies*^. 

8.  Rumules  [liimuhc).  Teat-like  fleshy  protube- 

rances observable  on  the  bodies  of  various  larva? 

9.  Aeiudlcts  {Aeriductus).  Respiratory  organs  often 

foliaceous,  with  which  the  sides  of  the  abdomen, 
the  tail,  and  sometimes  the  trunk  of  aquatic  larva? 
and  piipm  are  often  fiirnished.  Plate  XXIX. 
Fig.  ti — 7. 

QO.  Prolegs  {Propedcs).  Fleshy  exarticulate  p.ediform 
often  retractile  organs,  which  assist  various  larva? 
in  walking  and  other  motions,  but  which  disap- 
])ear  in  the  perfect  insect.  Plate  XVIIf.  Fig. 
II,  12.  A 
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a.  Co  RON  ATT.  Proi.egs  {Propedes  coronati).  Prolegs 

that  have  an  entire  coronet  of  crotchets.  Plate 
XXIII.  Fig.  1. 

b.  Semicoronate  Prolegs  {Propedes  semi coronati). 

Prolegs  that  have  a semicoronct  of  crotchets. 

c.  Unarmed  Prolegs  that  have  crotchets. 

d.  isTii.T  Prolegs  {Propcdcs  grabati).  Prolegs  that 

.Tie  unnaturally  long,  and  elevate  the  animal. 
Plate  XXIII.  Fig.  7.  «. 

».  Coalite  Stilt  {Propedes  g7-abati  coaliti). 

Wlien  stilt  prolegs  unite  so  as  to  form  only  one 
leg  bifid  at  its  apex.  Plate  XXIII.  Fig.  7.  b. 


in'P.E. 

1.  Adminmcl'I.a  {Adniinicula),  Semicoronets  of  minute 

teeth  which  arm  the  back  of  the  abdomen  of  sub- 
terraneous pupm,  by  which  they  are  enabled  to 
emerge  from  under  the  earth.  Plate  XVI.  Fig. 

O 

13.  c. 

2.  Cremastr.'E  {Cremastree).  The  anal  hooks  by 

which  many  pupte  suspend  themselves.  Plate 
XXIII.  Fig.  8.  «. 

3.  Cocoon  {Follicidvs).  The  silken  case  in  which  the 

pupns  of  many  insects  are  inclosed.  Plate  XVII. 
Fig.  5 — 8. 

N.B.  (.>ther  terms  for  pupie  are  explaineil  Vol.  III. 

p.  249. 
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Ha\  I\G  considered  insects  as  to  their  History,  Ana- 
tomy and  Physiology,  we  must  next  enter  a new  and 
am})Ie  field,  in  which,  like  most  of  our  predecessors,  we 
shall  often  be  perplexed  and  bewildered  by  the  infinite 
variety  of  devious  paths  which  traverse  it,  and  by  the 
mazy  labyrinths  in  which  tlie  more  we  wander  the  less 
giound  \\e  seem  to  gain. — \oii  will  easily  perceive  I am 
speaking  of  the  Si/sfem  of  Insects.  System  is  a subject 
which  has  engaged  the  attention  of  Naturalists  from  the 
time  of  Aristotle  to  the  present  day;  and  even  now  that 
It  has  been  so  much  and  so  ably  discussed,  they  are  far 
from  being  agreed  concerning  it.  In  our  own  country 
a clue  has,  however,  of  late  been  furnished,  which  upon 
the  whole  seems  better  calculated  to  enable  us  to  thread 
the  intricate  labyrinth  of  nature,  than  any  thing  previ- 
ously excogitated. 

1 here  are  two  words  relating  to  this  subject  concern- 
>iig  which  Naturalists  seem  not  to  have  very  precise  ideas 
~Mct/iodm\(\  System.  They  have  often  been  confounded 
and  used  mdillerently  to  signify  the  same  thing.  Thus 
we  hear  of  a Natural  Method  and  a Natural  System, 
mm  seems  to  have  regarded  i\\e  fanner  of  these  terms 
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as  representing  llie  actual  disposition  ol  objects  in  na- 
ture^, while  by  Syslem  he  understands  their  classifica- 
tion and  arrangement  by  Naturalists’’.  But  if  we  con- 
sider their  real  meaning, — a ^lethod  should  signify  an 
Artificial,  and  a Sijstem  a Xatnrnl  arrangement  of  ob- 
jects'^. As  many  systematists,  however,  have  aimed  at 
giving  a natural  arrangement,  though  with  various  suc- 
cess,— some,  as  the  French  school,  (to  which  we  are 
principally  indebted  for  the  progress  already  made,)  ap- 
proximating nearer  to  the  true  idea  than  others, — and 
none  having  a poj’ect  conception  of  it,  of  which  irrobably 
in  our  present  state,  our  minds,  from  its  intncacVj  are  in- 
capable,— it  might  jicrhaps  be  as  well  to  cal!  every  ar- 
rangement whose  ol.ject  is  confessedly  artificial,  a Me- 
thod; and  that  which  aims  at  ihe’phm  of  nature,  a 5y- 
stem.  Coder  this  view  system-makers  would  be  divided 
into  two  classes, — the  Methodists  and  Sijstcinatists. 

The  system  of  nature,  which  we  are  now  to  consider, 
mav  be  viewed  under  a double  aspect  ; lor  with  regard 
to  all  created  objects  there  is  a Si/stem  of  Distribution^ 
and  a System  of  Correlation,  whicli  appear  to  be  quite 
imlejicndcnt  of  each  otlier.  The  former  will  best  fall  un- 
der our  notice  when  we  are  treating  of  the  (ieography  o\. 
insects  : I shall  therefore  now  confine  myself  to  the  latter. 

When  the  Aemigmty  Ciieatok  willed  to  bring  into 
existence  this  mundane  system,  he  formed  it  according 

“ Phitns.  Botan.  97-  Did  9S.  n.  1.).'),  &c. 

• ^Ts^')5o.•  i?  remlercd  “ Ati  orlifirinl  and  ('ompendioiis  moile  of  Jo- 
ins; nnv  lliini; ; a inotle  o\  t<  arhiiig  wlfaniing  'y^l-ahori/u  is  “ To  over- 
come t)\  artifice."  apidied  to  music  is  “ \/u'l  and  /lariuonioiu 

(is-.eml>lni;e  ol'toncs.”  So  ilmt  in  Cuci,  Si/rlcin  slioulil  ex|)ress  the  ac- 
itiiil  disposition  cl  ohji'cts,  or  a Xi’iiirat  aiTiinreinent  ; and  Method, 
an  Arlificiid  one. 
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to  a prccdiiccrted  plan,  u itli  al!  ili  parts  beaiUifiiliy  link- 
ed togetlicr  and  nuilnally  corresponding.  All  things 
were  ordered  in  measure,  and  number,  and  iveight^. 
Idiere  v.as  nothing  delicient,  nothing  suiievfluoiis ; but 
the  whole  in  the  strictest  sense  “ was  very  irood'’,”  and 
calculated  in  the  highest  degree  to  answer  tlie  purpose 
of  its  C-unA  f Avriiou.  I call  it  a system  of  Correlation, 
because  there  is  discernible  in  it,  in  th.e  first  place,  a con- 
catenation ol  its  parts,  by  wliich,  as  to  their  forms  and 
uses,  objects  are  liidved  together  in  groups  by  a cliain  of 
allinities ; so  that  we  pass  from  one  to  the  other  bv  o-cn- 
tie  gradations,  without  having  to  overleap  any  xoidc  in- 
terval. We  see  also  a gradual  ascent  from  low  to  liigh, 
from  less  to  more  excellent.  And  this  leads  us  to  an- 
other kind  of  relationship  between  natural  objects,  by 
which,  though  placed  in  distinct  groups'or  in  a different 
series,  tliey  in  some  sort  represent  and  symbolize  each 
other.  Examples  of  this  relationship  by  analogy  are  to 
be  found  in  every  kingdom  of  nature,  and  often  ibrm  an 
ascending  series  from  the  lowest  to  the  highest;  for,  as 
we  shall  sec  herealter,  these  resemblances  appear  to 
maintain  a certain  correspondence  with  each  other  as  to 
their  relative  situations;  so  that,  lor  instance,  in  the  ani- 
mal kingdom  they  ascend  step  by  step,  without  being 
linked  by  alhnity  or  having  any  real  juxtaposition,  I’rom 
the  lowest  groups,  towards  man,  who  stands  alone  at  the 
head,  or  in  the  centre  of  all.  I shall  sav  something  on 
each  of  these  kinds  of  relationship. 

I.  'I'lie  relation  o\'  qffinitij  may  be  considered  as  to  its 
senes  and  groups.  A series,  of  course,  consists  of  jiarts 
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either  cuncatoiatcd  like  a chain,  or  placed  separately  at 
small  intervals  from  each  other.  It  may  run  either  in  a 
right  line,  or  deviate  from  it  in  various  ways.  It  appears 
to  be  the  ojhnion  of  most  modern  Physiologists,  that  the 
series  of  affinities  in  nature  is  a concatenated  or  con- 
tinuous series  ; and  that  though  an  hiatus  is  here  and 
there  observable,  this  has  been  caused  either  bv  the  an- 
nihilation  of  some  oi'iginal  group  or  species  in  conse- 
quence of  some  great  convulsion  of  nature,  or  that  the 
objects  required  to  lill  it  up  are  still  in  existence  but 
have  liot  yet  been  discovered  ^ : and  this  opinion  is  found- 
ed on  a dictum  of  Linne,  Nat  ura... salt  us  non  facit^ . If 
this  dictum  be  liberally  interpreted,  according  to  the 
evident  meaning  of  the  word  saltus,  few  will  be  disposed 
to  object  to  it;  since  both  observation  and  analogy  com- 
bine to  prove  that  there  must  be  a regular  apjn'oxima- 
tion  of  things  to  each  other  in  the  works  of  God  ; and 
that  could  we  see  the  whole  according  to  his  original 
plan,  we  should  find  no  violent  interval  to  break  up  that 
approximation:  but  if  it  be  contended,  that  in  this  plan 
there  is  no  difference  In  the  juxtaposition  of  the  nearest 
groups  or  individuals,  and  never  any  interval  between 
them,  I think  we  are  going  fui  ther  than  either  observa- 
tion or  analogy  will  warrant.  Were  this  really  and 
strictly  the  case,  it  seems  to  follow  that  every  group  or 
individual  species  must  on  one  side  borrow  half  its  cha- 
racters from  the  preceding  group  or  species,  and  on  the 
other  impart  half  to  the  succecdi?ig^ , Put  one  of  the 

“ W.  S.  iMacLcay  in  Linn.  Tram.  xiv.  54. 

Linn.  Si/st.  Xat.  i.  11.  ' Qu.  Whetlier  every  real 

species  or  group  lias  not  some  one  or  more  pecttHnr  cliaraeters  wliicli 
it  neither  derives  from  its  predecessor  nor  imparls  to  its  successor  in 
a series  ? 


!!iVsTi:.''r  oi  r.vsitrs. 


3Jf) 


most  evident  lawn  of  ei  cution  is  variety ; and  if  we  survey 
all  the  works  of  the  Most  I Ikui,  we  shall  no  w here  dis- 
cover that  kind  of  order  and  symmetry  that  this  strict 
interpretation  implies.  'I'lie  general  march  of  nature 
therefore  seems  to  say,  that  there  must  be  varying  though 
not  violent  intervals  in  the  series  of  beings:  or  in  other 
words,  some  conterminous  sjiecies  or  groups  liave  iiiore 
characters  in  common  than  others. 

It  was  the  opinion  of  Bonnet  (in  this  field  himself  a 
host)  and  many  other  Naturalists,  that  the  series  of  be- 
ings was  not  only  continuous,  but  undeviating,  ascending 
in  a direct  line  from  the  lowest  to  the  highest'*.  Others, 
finding  that  this  theory  could  not  be  made  to  accord 
with  the  actual  state  of  things  in  nature,  thought  that  a 
scale  of  the  kingdoms  of  nature  must  represent  a map  or 
net^-,  thus  abandoning  a continuous  sex'ies:  and  Lamarck, 
as  was  before  observed*^,  for  the  solution  of  the  difticulty, 
arranged  Invertebrate  animals  in  a double  subramose 
one.  Mr.  W.  S.  MacLeay  and  (without  consultation 
nearly  at  the  same  time)  Professor  Agardh,  Mr.  Fries, 
&c.  have  given  to  the  leaimed  world  an  opinion  which 
approximates  more  nearly  to  what  we  see  in  nature:  viz. 
That  the  arrangement  of  objects  is  indeed  in  a continu- 
ous scries,  but  which  in  its  progress  forms  various  con- 
volutions, each  ot  which  may  be  rejxresented  by  a circle, 
or  a scries  that  returns  into  itself*^.  According  to  this 
opinion, — which  seems  the  most  consistent  of  any  yet  ad- 
vanced, and  which  I’econciles  facts  which  upon  no  other 
})lan  can  be  reconciled, — the  series  of  beings  is  involved 

**  Ounrffs  vii.  K i\r.  Diet,  d' I Iht.  Xat.  xx.  185. 

• Vox,.  III.  p.  11_.  d vv,  S.  MacLoay.  IW.  Lnio. 

nio/ig.  piObiin  j and  in  JAnn.  T’/ans.  ubi  siipr.  — . 
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in  the  Ino-hesl  detiTee,  rollin';  wheel  witliin  wheel  ad  in- 
finitnm,  and  revolving,  if  I naiy  so  speak,  round  its  cen- 
tre and  summit — man^  : who,  though  not  including  in 
himself  all  that  distinguishes  them,  is  still  the  great  type 
in  w’hicl'.  they  terminate,  and  from  which  they  degrade 
on  all  sides. 

It  is  by  this  convolving  scries  that  the  various  groups 
into  which  the  kiimdoms  of  nature  seem  resolvable  are 
formed.  We  are  instructed  by  the  highest  authority 
that  everv  thing  was  created  “ alter  its  kind  and  the 
common  sense  of  mankind  in  all  ages  has  imposed  classic, 
generic,  anil  other  names  im])lying  sections,  as  well  as 
specific  ones,  upon  natural  objects  : and  though  many 
model’ll  Physiologists  have  asserted  that  sjiecies  form  the 
only  absolute  division  in  nature ; yet  as  all  seem  to  allow 
that  there  are  groups,  and  many  that  these  are  repre- 
sented by  a circle  or  group  returning  into  itself'’,  the 
most  absolute  division  in  nature,  we  will  not  contend 
for  a ternP.  ’ We  now  come  to  consider  these  groups 
themselves,  and  may  notice  them  under  various  denomi- 
nations. 

It  is  customarv  to  consider  all  the  substances  of  which 
our  globe  cemsists  as  divided  into  three  kingdoms, — the 

K.  Diet.  d'lUsl.  Xnt.  XX.  48.").  d'lie  idea  of  a coiiti- 

niioiis  series  militates  somewhat  against  that  of  a circle  returning 
into  itself.  The  jirogrcssion  of  the  series  may  he  in  a circle ; hut  at 
the  I'oint  of  contact  where  the  second  circle  meets  the  first,  the  lines 
must  cut  each  other  ; .and  at  this  point  of  intersection  of  the  two  cir- 
cles arc  of  course  the  osculant  groups  constituting  the  first  and  the 
last  of  each  circle,  which  in  their  intervention  come  in  contact  with 
each  other,  or  rather  forming  transition  groups.  If  each  circle  is  re- 
garded as  ahsohde,  the  scries  is  hroken,  though  the  osculant  groups 
connect  the  ch-cnlar  ones.  ' Mi’.  Macbcay  almost  ad- 

mits that  there  are  natural  genera.  Ilor.  Ent.  4'dJ, 
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Mineral,  J'egtiuhle,  and  Animal ; but  strictly  speaking- 
tile  primarjf  division  is  into  oro-;inized  and  iiiorganizcd 
matter  ; tlic  lornicr  resolving  itselt  into  llie  two  king- 
doms last  mentioned,  'riiese,  like  England  and  Jscot- 
land  of  old,  have  their  Eand  Debateahle occupied 
by  those  Prudnetions  moyennes,  (to  use  a term  of  Bon- 
net s^,)  wlucn  arc  as  it  were  partly  animal  and  jiarllv' 
vegetable.  From  this  territory  common  to  both,  the  two 
kingdoms  are  extended  in  a nearly  parallel  direction  till 
diey  reach  their  extreme  limits,  without  any  incursion  from 
either  side  ujion  their  mutual  boundaries,  but  each  show- 
ing its  kindred  with  the  other  by  certain  resemblances 
observable  between  opposite  points  ; so  that  valley  cor- 
responds with  valley,  mountain  with  mountain,  river 
with  rive]-,  sea  with  sea'’ ; not,  howevei-,  so  as  to  form  an 
exact  countci  part,  but  oniy  in  some  general  leatures. 
But  to  lea\  e metaphor ; — as  the  vegetable  kin<2;dom  is  dis- 
tinguished  from  the  mineral  by  its  organization  and  life, 
by  its  circulation  ot  sap,  and  by  its  powers  of  re])roduc- 
tion  by  seed  or  otherwise:  so  is  the  animal  from  the  ve- 
getable by  its  ]]ovvers  of  volition  and  kicomotion by  its 
jienous  system  and  organs  ot  sensation,  and  the  senses 
to  which  they  minister,  by  its  muscular  irritability,  and 
by  its  instiucti\e  endowments. 


Having  made  these  observations  with  reaard  to  tl 


le  pri- 


mary division  ol  natural  objects  in  general, — what  I have 
further  to  say  will  be  confined  to  the  animal  kimnlom 


and  ultimately  to  the  branch  of  which  we  are  treatiiu)- 


; (huvr.  vii.  . A- 

l-.veii  tiuof  annuals  that  like  the  and  .//,v/««w  arc  aj-. 

k'rogatc  and  fixed  by  a common  hiee,  have  a |)artial 'dc-reo  of  vu- 
Inntai-y  locomofioii  in  liicir  cells. 
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i.  Lamarck  divitled  ihc  animal  kingdom  into  two  jj/o- 
vi/ices,  or  subfciftgdoms  as  they  are  now  called  ; the  one  con- 
bistiiKi-  of  all  those  animals  whose  skeleton  is  internal  and 
built  upon  a vertebral  column,  which  are  denominated 
Vertebrates;  and  the  secoiul,  of  those  whose  skeleton  or 
its  representative  is  for  the  most  j)art  including 

the  muscles,— these  are  called  Invertebrates^.  'Lhough 
this  distinction  is  so  marketl  as  in  general  to  form  a most 
striking  characteristic,  yet  when  these  two  provinces  ap- 
proach each  other,  it  begins  to  disappear,  'rims  the  ver- 
tebral column,  forming  one  piece  with  the  shell^,  becomes 
external  in  the  Chelonian  reptiles,  or  tortoises  and  tur- 
tles, and  almost  disappears  in  the  cyclostomous  fishes ; 
and  there  is  the  beginning  of  an  internal  one  in  the  Ce- 
phalopoda, or  cuttle-fish  belonging  to  the  Invertebrates. 
I3r.  Virey,  assuming  the  nervous  system  as  his  basis, 
long  since  divided  the  animal  kingdom,  without  assign- 
ing names  to  them,  into  three  subkingdoms  ; M.  Cuvier 
hasyo?<r — Vertebrata ; Mollusca ; Artieulata ; liadiata^  \ 
and  Mr.  Maeixay,  finding /i'T’t'  variations  of  that  system, 
divides  animals  into  Jive  pi'ovinces  or  subkingdoms,  of 
which  1 formerly  gave  you  some  account‘d  ; — viZ.  J ertc- 
brata,  in  which  the  nervous  system  has  only  one  })rinci- 
pal  centre;  Annulosa,  in  which  it  is  ganglionic,  with  the 
ganglions  arranged  in  a series,  with  a double  spinal 
chord  ; Mollusca,  in  which  it  is  ganglionic,  with  the  gan- 
glions disjiersed  irregularly  but  connected  by  nervous 
threads  ; Radiata,  in  which  it  \s  jdamentous,  with  the 
nervous  threads  radiating  from  the  mouth  ; and  Acrita, 

o V(M..  III.  p.  10.  ''  (’iiv.  Anat.  Comp.  i.  17^1. 

<■  X Dirt.  d'Hist.  Xat.  ii.  .’a.  Und  26—. 

' III.  p.  Kl— . 
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m which  lliis  .s^stciii  is,  mulccular^.  And  to  this  (li\ i.sioii 
of  the  kingdom,  as  rounded  on  a satisfactory  basis,  1 
should  recommend  yt)u  to  adhere  : but  in  popular  lan- 
guage we  may  speak  of  vertebrate  and  invertebrate  ani- 
mals, as  forming  the  first  subdivision  of  them,  taken  from 
a character  obvious  to  every  one  who  sees  them. 

If  you  inquire  into  the  rank  of  each  of  those  subking- 
doms, of  course  you  will  assign  the  princij^al  station  to 
the  J erU'by  afc.c,  w hich  are  the  most  periectly  organized, 
to  which  ?na?i  belongs,  and  over  which  he  immediately 
presides.  If  we  tbrm  the  scale  according  to  the  nervous 
system  of  each  province,  that  in  which  the  organ  of 
sensation  and  intellect  is  most  concentrated  will  stand 
first ; and  in  proportion  as  this  organ  is  multiplied  and 
dispersed  will  be  the  station  of  the  rest,  which  will  place 
them  in  the  order  in  which  I have  mentioned  them ; and 
the  Anmdosa,  to  which  insects  belong,  will  precede  the 
Mollusca,  which  Cuvier  and  I.amarck  had  placed  before 
them  on  account  of  their  .system  of  circulation.  But 
when  we  reflect  that  a beart  and  ciradation  occur  in  some 
of  the  conglomerate  Pohjpi\  animals  that  approach  the 
vegetable  kingdom  ; that  some  of  the  acej^haloiis  MoUmca 
have  no  visible  organs  of  .sense,  except  that  of  taste, 
whose  substance  is  little  better  tlian  a homogeneous  gela- 
tinous pulp,  and  who  seem  from  their  inert  nature  to 


, . '<^0— • lien  my  account  of  Ihrrc  primary 

\pe>  o(  Aervous  Systems  (see  above,  p.  3-.)  was  written,  Mr.  Muc- 
i>cay  s system  did  not  occur  to  my  recollection,  or  I should  have  uo- 

Hdd  be  added  a./mmM,  vhe  Jllamenfou.,  or  that  of  the  Radiafa  c 
the  nompmuf  being  state.!  as  resohablc  into  two. 

Naviguy  Mem.  .un  /rs  .hum.  Wrtv/ir.  If.  i, 
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have  very  slight  powers  oi  voluntary  motion^,  we  sliiill 
be  coiivinceil  that  a heart  and  circulation  alone,  unaccom- 
panied by  a more  concentrated  nervous  system  and  more 
j)crrect  structure,  cannot  place  an  animal  above  those 
which  in  every  other  respect  so  obviously  excel  them. 
With  regard  to  insects  particularly,  we  nmy  further  ask 
Who  that  considers  how  man  employs  his  powers  and 
organs  even  in  his  most  degraded  state,  t-r  that  contem- 
plates the  wonderful  works  that  he  is  enabled  to  accom- 
plish when  his  faculties  receive  their  due  cultivation  and 
direction,  can  avoid  regarding  him  as  superior  to  the  rest 
of  the  animal  creation  ? And  what  unsophisticated 
mind,  not  entangled  in  the  trammels  of  system,  when  it 
surveys  the  industry,  the  various  proceedings,  and  almost 
miraculous  works  that  have  been  laid  before  you,  the 
waxen  palaces  of  the  bee,— the  paper  cottages  of  the 
wasp  and  hornet,— the  crowded  metropolis  of  the  white 
•iPts,— the  arts,  the  manufactures,  and  stratagems  of 
other  insects, — the  associations  and  labouis  foi  the  com- 
mon good  of  those  that  are  gregarious  ; — will  not  at  once 
conclude  that  they  must  be  a superior  race  to  the  slug, 
the  snail,  and  others,  which  live  only  to  eat  and  propa- 
gate their  kind  ? 

Or  who,  that  considers  the  wonderful  structure  of 
the  animals  wlu)se  cause  I advocate,  the  analogy  that 
exists  between  their  organs  of  manducation,  of  motion, 
and  of  sensation,  and  between  various  other  parts  ot  lt^ 
with  those  of  the  higher  animals, — the  acuteness  of  theii 
senses,  their  wonderlul  strength  ot  muscle‘s,  and  po>\eis 

» MacLciiy  Jlor.  Enl.  !J()4. 

Voi,.  Ill  - p-  16 — • 6cc  above,  [). 

' 6(’c  above,  p-  — ■ 
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ot'loc()iiioti<)ii% — but  w ill  ihliik  thorn  Mipoi  ior  to  tlio  iu-atl- 
less  and  almost  liiaiiiinate  oysU'r  or  muscle,  or  tlio  con- 
glomerate Aldjonia,  thuuoh  they  have  a heart  and  circu- 
lation? 

W ho  again,  that  observes  that  in  proportion  as  pe- 
date ainnmls  approacli  to  the  human  type,  their  motions 
are  accomj)lislied  by  lower  organs, — that  niaii  walks  oie 
suhlimi  upon  tKO  legs;  the  majority  of  quadruneds  upon 
Jour ; insects  upon  six ; the  Arachuida  apparently  u])on 
eight;  most  upon  trii ; and  the  d/i/rmyW.v  and 

others  ujton  many,— hnt  will  thence  ccmclude  tliat  insects 
must  pi'ccede  the  Arachuida  and  ('rust area? 

Who,  once  more,  flmt  reflects  that  if  any  of  the  supe- 
rior animals  are  deprived  of  a limb  it  can  never  be  re- 
produced, and  tliat  in  insects  the  same  circumstance  oc- 
curs: w hile  spiders  and  ('ruslacca  if  they  lose  a leg  have 
the  pinver  of  reproducing  it,  and  the  Mullusca  if  tlmw-  are 
decapitated  can  gain  a new  liead,— will  consent  to  their 
being  jilaced  after  any  of  these  imimals^’? 

Lastly,  who  that  recollects  that  the  MoHusca  are  licr- 
maphiodires,  like  most  plants,  bearing  both  male  and 
female  organs  in  the  same  body, -but  will  allow  that  in- 
sects, m which  the  sexes  are  separate  as  in  the  Verte- 
brates, must  be  more  jierlhct,  and  of  a higher  grade 

11.  V,  e now  come  to  thcfiW.s-  into  which  ihaAnnidnsa 
are  divided.  This  term  appears  first  to  have  been  em- 
ployed by  d'ourncfort,  and  was  adopted  by  LinneL  As 
the  nervous  system  of  animals  furnishes  the  most  promi- 

rootiles  ’ i ''  hi  t!ii«  respect  insects  c> cfl  ninnv 

s ’ \!  ^ some  of  their  parts. 

‘ ■ ■icl.eay  I lor.  l'’,titon:iil<t'i.  
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iifiit  ilistinctioii  of  a subkliigdom,  so  tlic  chcnlalion  oi' 
their  fluids,  and  tiieir  respiration  iiecessarilv  connected 
MTtii  it,  seems  l^est  to  point  out  the  classes  into  which  it 
may  next  he  resolved.  But  having  t’ullv  explained  my 
ideas  on  this  subject  in  a i’ormer  letter,  I need  not  here 
repeat  what  I then  said’. 

iii.  As  we  have  sul)lvin<idoms,  so  we  may  also  have  sub- 
or  such  large  divisions  ol'a  class — not  founded  u}>- 
on  internal  t)rganization  oi’  any  of’ the  primary  vital  func- 
tions, but  upon  ilifferent  modes  of  taking  their  food,  or 
such  other  sccnndarij  characters — as  include  more  than 
one  Older.  To  this  description  Cdairville’s 
and  ITaustcllala  a])pcar  to  me  to  belong,  which  I think 
are  by  no  means  entitled  to  the  rank  of  Classes;  for 
whoever  compares  these  two  tribes  together  will  at  the 
first  glance  be  convinced,  by  the  numerous  characters 
they  possess  in  common,  notwithstanding  the  different 
mode  in  which  they  take  their  food,  that  they  form  one 
connected  primary  group.  This  circumstance,  therefore, 
only  furnishes  a clue  for  their  further  subdivision  into 
two  secondary  gi'oups,  sejiaratcd  by  distinctions  certainly 
of  a lower  value  than  those  whicli  separate  the  Crustacea 
and  Arachnida  from  Iiiseeta.  This  is  further  confirmed 
by  the  variations  that  take  place  in  their  mmle  of  feed- 
ing in  tlicir  different  states  ; some  from  masticators  be- 
coming snetorions  [Lepidopfera),  and  others  from  being 
snetorious  becoming  masticators  (Mip-iiieleon,  Di/tiscus, 
See.), — which  shows  that  this  character  does  not  enter  the 
essential  idea  of  the  animal. 
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iv.  Next  to  C liissos:  uud  Subclasses  we  are  to  ct)nsider 
those  groups  ot  insects  that  are  denominated  Orders. 
Tile  chanicters  of  tliese  at  first  were  taken  principailv 
from  the  insti  uinenfs  of  fligljt  or  the  absence  of  llicm  ; 
luul  the  name  appropriated  to  each  Order  by  rdnne,  after 
Aristotle,  laid  reference  to  this  circumstance.  Hut  this 
alone  do<^s  not  afford  characters  sufficiently  discrimina- 
ting; for  though  to  an  accurate  observer  a difference  in 
these  organs  appears  to  be  characteristic  of  most  of  the 
Orders,  yet  in  some  it  is  not  easily  detected  or  defined. 
In  the  ^europtern  there  are  as  many  different  types  of 
wings  as  there  are  of  tribes  or  suborders.  iSo  that  it 
seems  not  jios-,ibIe  so  to  construct  the  definition  of  every 
Order,  as  to  take  its  character  from  the  organs  of  flight 
alone.  Linne  was  sensible  ot  this,  and  was  compelled 
to  ha\e  1 ecoui se  to  subsidiary  characters  in  the  majority 
of  his  : his  observation  therefiire  with  regard  to  Gcjiera, 

that  the  character  does  not  give  tlie  genus,  but  the 
genus  the  character%— applies  equally  to  Orders;  and  the 
characters  included  iti  the  definition  of  an  Order,  should 
be  the  result  of  a careful  examination  of  its  component 
groups. 

On  a former  occasion  I named  to  you  the  Orders  into 
which  it  appeared  to  me  the  Class  Insccta  might  be  di- 
vided'’: they  were  these.  Colcoptera ; S/repsiptera 
liermapta  a ; Orthoptera  ; llemiptera  ; Trichoplera 
IjCpidoptcra  ; i\europtrra  ; IJymcnoptera  Diptera  ; 
Aphanipirrn ; Aptera.  I then  briefly  explained  them 


’ Snas  C liaractereni  iieii  coiistitticre  ffcaius,  se.l  r.'enus  ('linrac- 
teri  ni , f haracterein  Hiiere  e ticnoro,  non  ticmis  e ( 'iiaraotere  • t'lia- 
ravteren.  non  esse  nt  (-.'imhis  fiat,  sod  nt  (.'enns  nosratnr.  Vlnlo,. 

tstjliin.  n,  lOU  L V , I o.-  , 
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increlv  for  die  sake  of  illu.stratloii,  and  that  you  niiglit 
know  whnt  description  of  insects  were  intended  rvhen 
these  Orders  were  mentioned  in  niv  letters,  without  in- 
leiuliim  to  aihnn  that  I laid  arran<*ed  tliein  in  a natural 

O O 

series,  or  that  all  of  them  were  ])crfectly  natural.  I shall 
now  consider  them  separately,  and  conclude  with  giving 
my  sentiments  as  to  which  should  be  jilaced  Hist. 

Ordkhs  in  Xi-Jiich  fJu’  ordinary  Trophi  all  occur,  or  the 
Month  is  })erfect^. 

1.  Coi.eoptera’’  F.).  Aristotle  may  be 

called  the  founder  of  this  Order,  since  he  both  named 
and  defined  it'^.  Both  his  name  and  definition  were 
adopted  by  Linne;  and  the  former  (with  the  exception 
oi  I'abriciiis  and  his  school)  by  all  succeeding  Fntomo- 
logists.  To  his  tiennition  flings  in  a sheath'^,  other 
characters  have  been  added;  as  the  folding  of  the  wings, 
and  th.e  straight  suture  by  which  the  elytra  are  united^. 
Aristotle’s  character,  though  to  be  fouiul  in  the  great 
majority  of  the  Order,  is  not  universal,  since  there  are 
some  beetles  that  have  neither  wings  nor  sheath,  as  the 
female  glow-worm  ; and  many  that  though  they  have  the 
sheath  have  no  wings,  as  Mcloc,  many  ('arabi,  &c.  To 
the  transverse  folding  of  the  wings  there  are  also  exceji- 
tions  ; as  in  Buprrshs,  Molorchus,  f*cc.  1 he  straight  su- 
ture by  which  one  elytrnm  exactly  coincides  with  the 
other  without  Iap|)ing  over,  fails  in  Mcloc : so  that  no  one 
of  these  characters  can  be  called  universal  in  the  Order; 

a Voi,.  IH.  p.  -flH.  Derived  from  xoAfo;,  fi  shciith,  and 

vrigcj,  a wing.  ' Hiit.  Animat.  1.  iv.  c.  /.  1.  v.  e.  '■JO. 

' Otoc  to  TTTfoou  oj  ao'Anu.  hair.  (icn.  ( rii.it.  ct 

Ins.  i.  109.  Oliv.  Ins.  i.  bitrod.  v. 


but  as  an  exception  or  two  does  not  invali(!al(;  a rule, 
and  these  are  siilhciently  universal  for  the  j)urpose  ol' 
pointing  it  out,  they  may  be  retained.  Perhajts  it  will 
be  an  improvement  to  add  the  kind  ol’  the  metamorphosis, 
which,  as  I’ar  as  known,  jwevails  universally. 

])ef.  Metamorphosis  incomj)lete^. 

Legs  inosculating,  posterior  coxie  usually  trans- 
verse. 

Elytra  corneous  or  coriaceous,  without  veins, 
united  by  a straight  suture,  so  as  mostly  to 
cover  the  wings  comj)lctely 

Wings  longitudinally  and  transversely  f'oldetP  : 
neuration  simple'*. 

2.  Strepsiptera^  K.  {Rhiphiptera  Latr.)  The  cha- 
racters ot  this  Order  were  first  given  in  the  Linnean 
7'ransaetions,  and  it  has  been  adopted  by  Latreille,  who 
however,  without  sufficient  reason,  has  chajiged  the  name 
originally  imjiosed  to  Rhiphiptera  b Rossi,  who  was  tlie 
first  that  discovered  an  insect  ot  this  Order,  concluded 
that  because  it  was  parasitic  it  must  be  Mijmenopterous ; 
and  it  is  certaiidy  more  nearly  related  to  that  Order  than 
to  the  IJiptera,  amongst  which  M.  Lamarck  has  arraiiffed 
it,  and  with  wliich  it  has  no  cliaracter  in  common,  ex- 
cept having  two  wings.  This  is  one  of  those  Orders, 
consisting  of  few  genera  and  species,  which,  from  their 
connecting  two  circles,  Mr.  MacLeay  has  called  oscu- 

\oL.  I.  p.  {],}.  ^ In  some  genera,  as  Motorctius, 

&c.,  tliey  do  not  completely  cover  tlie  wings.  Pi.atk  X.  Fig.  1. 

I laic  I.  I'lG.  4,  5.  In  Bunreslis,  Molarchus,  &c., 

they  are  only  longitmlinally  folded.  Pl.vte  X.  Fig.  4. 

1‘roni  u turning  or  twisting,  and 

‘ Voi.  HI.  p.  .'-,01.  note  b 
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lant^  wlio  places  it  between  the  Hymcnoptcra  and  Colco- 
ptera^. 

Def.  Mclamorphosis  subincomplete’’ ? 

Pseiulelytra  twisted,  attached  to  tlie  anterior 

leg^ 

Wings  not  covered  by  the  elytra,  longitudinally 
Iblded,  forming  nearly  the  quadrant  of  a 
circle'* : nruration  simple. 

Anns  styliferons'. 

3.  Dermaptera  ^ ( Ulonota  F.  Orthoptera  Oliv.).  This 
is  another  osculant  Order,  evidently  connecting  the  Co- 
Icoptera  with  the  Orthoptera.  The  elytra  are  of  a cori- 
aceous substance,  have  a straight  suture,  and  are  not 
veined,  and  the  wings  are  folded  longitudinally  as  well  as 
transversely, — circumstances  which  connect  it  with  the 
former  Order, — while  the  shape  of  its  wings,  its  oral  or- 
gans, and  its  metamorphosis,  show  its  affinity  to  the  latter. 
It  was  established  at  the  same  time  and  in  the  same 
work  with  the  preceding  Order,  in  pursuance  of  a sug- 
gestion of  Dr.  Leach,  and  consists  solely  of  the  Linnean 
genus  Forjicula. 

Dee.  Metamorphosis  semicomplete. 

Elytra  coriaceous,  without  veins,  united  by  a 
straight  suture,  so  as  parti}' to  cover  the  wings. 

Wings  longitudinally  and  transversely  folded, 
each  forming  nearly  the  quadrant  of  a circle : 
ncuration  radiating  s. 


“ Hor.  Kiitimolug.  — . 

Ihid.  t.  i\.f.  1.  tl. 

' Lmn.  Trans  Ibid./.  1.').  b. 
« Pi.ATi:  X.  Fifi.  .'). 


'*  Linn.  Trans,  .xi.  9(5  — . 
'I  Pi  ATK  II.  Fig.  1. 
f From  a sAin. 
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i.  OirnioriTKA ■■  {IJ/oz/ohr  1-',).  'J'his  ()i(|,>r,  wliicli 
Liiiiio  at  first  reganlcil  as  belc)n<riiiir  to  tlie  i'oh-opicra^'^ 
and  aflt'i  wards  inipropei  ly  added  to  the  .siictorious  lie- 
miptcra,  was  very  judiciously  separated  from  botli  by 
l)e  Ciecr,  under  the  name  of  Dermapfera,  a name  not 
imjirojier,  and  which  ought  to  have  been  retained.  Its 
present  name  was,  I believe,  assigned  to  it  by  Olivier; 
and  as  this  is  generally  in  use,  I shall  not  attempt  to  dis- 
turb it.  Dr.  Leach  divided  the  Order  into  two,  sc{)a- 
rating  the  Blaltina  ALL.  Irom  it,  under  the  name  of 
Diclpopieya'- . Me  was  led  to  this  by  the  tegmina  decus- 
sating or  lapj)ing  oblicjuely  over  each  other,  whereas  in 
the  rest  the  hoi  izontal  portion  of  one  tegmen  lies  longi- 
tudinally over  that  of  the  other ; he  also  i)robably  took 
thei)  depi  essed  body  into  consideration  ; — these  circum- 
stances, hove\ei,  rather  indicate  a tube  or  subortler ; 
and  as  such  Mr.  AlacLeay  regards  it. 

Def.  Metamorphosis  semicomjilcte. 

Legs  suspended. 

1 egmina  generally  pergameneoi.s^',  reticulated 
with  nervures,  more  or  less  incumbent,  cover- 
ing the  wings. 

Wings  longitudinally  folded,  ample  : ncurniiou 
reticulated. 


5.  Neuroptera'  {Spnistata,  Odonota  F.).  Of  all 
the  Linnean  Ordei's  this  appears  to  consist  of  the  most 
discordant  tribes;  so  that  it  seems  next  to  imjiossible  to 
construct  a definition  that  will  include  them  all,  unless 


from  straight. 
from  otKTvo'j,  a >iet. 
fi'orii  •jfufirjv,  a ncri'r. 


Fn.  Succ. 

Sco  above,  p.  g.sS. 
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iiulciHl  we  admit  M.  Latreille’s  idea,  adopted  by  Mr. 
MacLeay®,  that  a varied  metamorphosis  is  its  essential 
character  ; or,  to  sjieak  more  largely,  variety  itself  seems 
the  characteristic  of  the  insects  composing  it,  in  every 
state ; and  there  is  scarcely  a common  distinctive  charac- 
ter in  their  perfect  state,  upon  detecting  which  in  any  in- 
dividual vou  may  exclaim — 'J'hisisaNeuropterous  insect. 
The  only  one  that  I have  been  enabled  to  seize  is,  that 
their  scapula:  and  parapleura:  are  parallel  and  placed 
obliquely'^.  Whether,  with  all  this  puzzling  variation 
anti  dissonance  between  the  different  tribes  of  which  it 
is  now  composed,  this  Order  can  be  considered  as  a na- 
tural group,  in  the  present  state  of  our  kyowledge  it 
would  be  rash  to  decide.  I shall  t)bserve,  however,  that 
the  Libellidina, — whether  we  regard  their  metamorpho- 
sis and  the  singular  character  before  described  that  di- 
stinguishes their  larva  and  pupa*^,  their  oral  instru- 
ments*^, the  remarkable  position  of  their  legs®,  their 
general  form,  the  wonderful  and  peculiar  machinery  by 
which  their  w ings  are  moved  and  other  circumstances 
of  their  internal  anatomy, — if  any  are  to  be  regarded  as 
forming  a separate  Order,  are  the  first  entitled  to  that 
distinction.  At  present,  with  our  friend  Mr.  MacLeay, 
I shall  consider  it  as  not  iurther  divisible,  and  as  consist- 
ing of  five  principal  forms.  I must  not  omit  to  observe, 
that  in  the  Ephemcrina  the  parts  of  the  mouth,  except 
the  labrum  and  palpi,  appear  to  be  mere  rudiments  s. 


**  Hot'.  J£>itoi)iul(>g.  Vof,.  111.  [).  ad.j. 

' Ibid.  |).  12.j  ■'  Ibid.  p.  124,  443—,  4,')3,  4r).s— . 

Ibid.  ]).  (b^7.  ^ Sec  alfovc,  p.  181 — . 

« iV.  Dirt,  (i'llia.  Xat.  :144. 
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Dee.  Metamorphosis  varying.  Larva  a liexapotl. 

IVings  tour  in  most,  and  reticulated  with  nu- 
merous areolcts. 

Prothora.v  distinct. 

Scapuhe  and  ParaplcuriC  parallel  and  oblique. 

'Pail  of  the  female  without  a terebrant,  or  pun- 
gent multivalvc  ovipositor^. 

6.  Hymenopteua'’ F.).  Mr.  MacLeay  con- 
siders Sirex  L.  as  being  osculant  between  the  Order  we 
are  now  entering  u])on  and  the  Trichoptera,  and  Ten- 
thredo  L.  as  belonging  to  the  latter.  He  appears  to 
ground  this  opinion  chiefly  upon  a consideration  of  their 
lar  vre  and  a slight  difference  in  their  ovipositor.  As  the 
Order,  as  settled  by  Linnc,  has  always  been  deemed  one 
of  the  most  natural  ones,  and  all  the  great  Entomolo- 
gists of  the  present  aera  have  agreed  with  him  in  thinking 
it  so  ; it  seems  to  me  that  to  prove  them  mistaken  in  this 
opinion,  the  question  should  have  been  discussed  at  more 
length,  and  that  it  requires  arguments  of  more  weight  than 
any  INIr.  MacLeay  has  at  present  produced,  to  set  it 
aside.  He  appears  in  general  to  lay  great  stress  upon 
an  agreement  in  larvae  and  the  kind  of  metamorphosis; 
and  I am  ready  to  acknowledge  that  it  forms  a strong 
presumpti07i  in  favour  of  any  hypothesis  of  affinity  be- 
tween certain  tribes.  But  when  it  is  had  recourse  to  as 
fundamental  and  infallible,  I think  it  is  pushed  far  be- 
yond what  it  will  beai’,  or  is  wari'antable.  I may  be 
wrong ; but  in  my  apprehension,  a striking  agreement 
in  their  general  structure  in  the  perfect  state,  which  is 

I he  ovipositor  of  RapJmVm  seems  merely  caleulaleil  to  imroiluce 
its  ejtps  under  l)ark  ; it  seems  iiic'arial)le  ol  Itorin". 

hi’  * ^ 

rrom  n incnihrrnir. 


SVSTK.M  or  INSECTS. 


37‘i' 

tile  acme  of  their  nature,  affords  a much  more  satisf'ac- 
toiy  leasoii  for  keeping  two  tribes  together,  llian  any 
difference  observable  in  their  larvae  or  metamorphosis, 
for  separating  them.  Let  any  one  compare  the  structure 
of  these  two  tribes  with  the  Trichnptcra  on  one  side,  and 
the  liymenoptera  on  tlie  other,  ami  it  will  require  but 
a glance  to  convince  him  of  their  greater  affinity  to  the 
latter;  and  the  simple  inspection  only  of  Jurine’s  jilates 
of  the  wings  of  Hymenoptera  is  calculated  to  jiroducc 
the  same  effect.  \\  ith  regard  to  their  larvcc^  the  re- 
semblance between  the  case-worms  and  the  j)seudo-ca- 
tei'pillars  of  the  saw-flies  seems  to  me  very  distant,  ami 
the  numerous  prolegs  of  the  latter  have  scarcely  a legi- 
timate rejiresentative  in  the  former.  The  larvae  of  the 
genus  Ipjda  L.  [Ceplialcia  Jur.)  lose  the  prolegs  intirely, 
and  in  one  species,  which  much  resembles  the  vermiform 
larvcC  of  llymeHoptevci,  the  real  legs  are  so  extremely 
short  as  to  be  scarcely  discernible^;  so  that  it  requires 
no  great  stretch  of  faith  to  believe  that  saw-flies  or  Si- 
nccs  may  exist  in  which  the  legs  disappear'^.  But  it  is 
this  very  tribe,  wliose  larvae  liius  api'iroach  to  those  of 
the  other  Hymcnoj-.fcni,  in  which  Mr,  MacLeay  finds 
the  greatest  external  resemblance  to  the  Triclioptcra’^. 
In  fact  the  difference  between  the  saw-flies  and  SiriciiUc, 
and  tlie  remainder  of  the  1 hjniciinplcra,  amounts  to  little 
more  than  what  takes  jilace  in  the  Diptcra  Ortler  be- 

De  Ciecr  ii.  ■ Since  this  was  written, 

Mr.  Stei)liens  has  sliowcd  me  a reinarkahle  1 lynieno|)terous  insect 
taken  by  him  in  f lerlforilshii'e,  whicli  appears  to  liave  tlie  antenme 
of  one  of  tlie  IdincumimUla:  ami  the  wing',  aiul  abdomen  of  a 7'r«- 
l/ircilo  L.,  so  as  to  form  a link  connecting  the  two  tribes  or  siibonlcrs. 
'I'his  niiiy  jirobabb  have  a vcrinil'orm  larva. 

llor.  1;>I. 
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tween  the  Tipulidcc,  Asilidu',  Muscidtc,  &c.,  in  which 
also  the  metamorphosis  (liflers. 

Another  argnmeitt  upon  wliich  Mr.  MacLeay  seems 
to  lay  some  stress,  is  taken  from  the  number  of  parts 
into  which  the  ovipositor  of  the  saw-flies  is  resolvable, 
which  he  hiuls  to  consist  o^  four  pieces  ; while  in  what  he 
considers  as  the  ^emune  Upmcnoptcra,  it  is  formed  only 
of  threc^-.  but  in  fact,  in  these  last  there  are  txvo  spicuhe, 
answering  to  the  two  saws  of  Tenthredo,  so  that  the  va- 
gina in  which  these  move  may  be  considered  as  a double 
sheath  : only,  as  these  were  to  be  pushed  out  at  the  same 
time,  and  the  others  altcjuatelp,  it  was  necessary  that  in 
the  lattei  each  sheath  should  be  separate,  to  atlmit  of  this 
motion  ; but  as  to  its  composition,  the  weapon  in  both  is 
essentially  the  same.  At  any  rate  this  structure  could 
furnish  a reason  only  for  the  formation  of  a separate 
group  in  the  same  Order,  but  none  for  the  transfer  of 
such  group  to  another^  which  had  no  such  instrument 
at  all ; since,  as  we  liave  seen,  the  Triehoptera  extrude 
their  eggs  at  once  in  a mass^  I do  not  mean,  however, 
that  it  should  be  inlerred  from  what  I have  here  said, 
that  there  is  no  tendency  in  the  saw-flies  towards  a Tri- 
chopterous  type,  for  in  them  nature  seems  pointing  that 
way,  but  the  distance  is  too  great,  and  the  number  of 
types  of  form  necessary  to  fill  up  the  interval  too  many, 
to  warrant  in  my  opinion  their  removal  from  the  one 
Order  to  the  other. 


Dcf.  Metamorphosis  incomplete' 


^ Ilor.  Entomolog.  4:2!).  Voi..  III.  p.  Vu.  See  above, 

' Wliocvcr  consults  De  Cieer  ii. 
• — . 1.  .\xxiii.  y:  14,  1.:,.  /.  xxxvi./.  27.  and  /.  xxxix./.  7,  S,  will 

le  toinmcci  llial  the  inctaiuorpliosis  of  'I'cnlhrcdo  \j.  h iiicomj)lcte 
rather  than  i>hlcclrd. 
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TrupJii  ill  most  not  used  i’or  mastication^. 

JVings  four  : ncuration  generally  areolate'’. 

Pruthorax  obsolete,  giving  place  to  an  ample 
collar. 

Tarsi  pentameroiis. 

Oinpositor  5 — 6-valved,  the  vagina  darting 
forth  two  retroserrnlate  spiculae. 

**  Orders  m H'hich  all  the  ordinary  Trophi  do  not  occw, 
or  the  Mouth  is  imperfect‘s. 

7.  Hemiptera'*  [Ppngota  F.).  Linne  at  first  con- 
fined this  Order  to  those  insects  which  have  a jo'omuscis, 
which  he  denominated  a rostrumE ; but  afterwards,  con- 
vinced that  the  Orthoptera  of  the  moderns  could  not  be 
associated  properly  with  the  Coleoptera ; instead  of  form- 
ing them  into  a distinct  Order,  as  nature  would  have 
dictated — perhaps  to  avoid  the  multiplication  of  Orders 
and  without  altering  his  definition — with  equal  infelicity 
he  added  them  to  this.  Subsequent  Entomologists,  who 
saw  the  inijiropriety  of  masticating  insects  thus  herding 
with  suctorious  ones,  restricted  the  Order  to  its  old  limits ; 
but  Latreille  very  judiciously  altered  its  ariangement, 
and  divided  it  into  two  Sections,  separating  those  whose 
hemelytra  terminate  in  membrane,  from  those  in  which 
they  are  mostly  tegmina,  or  of  a substance  intermediate 
between  that  of  the  elytra  of  Coleoptera  and  that  of  the 
wings  ot  the  Tetrapterous  Orders.  He  denominated  the 
first  ot  these  sections,  or  rather  suborders,  Iletcroptera, 

'I'he thoiiiili  the^  have  all  the  usual  oral  organs,  can- 
not he  denominated  masticators  generally  ; these  organs,  especially 
the  mandibles,  being  chicHy  used  in  their  economy. 

'■  See  above,  p.  311.  Voi,.  III.  p.  118. 

h'rom  the  hnlf.  ' III.  |).  -Kil — . hinn. 

Si/sl.  Xfit.  Oiai.  II. 
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and  the  last,  llomoptcra’^ . Dr.  Leach,  observing  that 
very  considerable  dillerences  take  })lace  both  in  the  eco- 
nomy and  structure  of  Metcropterous  and  Iloinopterous 
insects,  followed  De  Geer  in  considering  them  as  sepa- 
i-ate  Orders,  wliicli  lie  has  called  Hcmiptcra  and  Omo- 
ptcra,  and  in  which  he  has  been  followed  by  Mr.  Mac- 
Leay;  who,  however,  with  his  usual  accuracy  and  judg- 
ment, has  restored  the  aspirate  to  the  latter  name'’.  Their 
agTeemenl  in  having  a jn-onmscis,  or  instrument  of  suc- 
tion, with  a jointed  sheath,  at  present  induces  me  to  hesi- 
tate as  to  the  propriety  of  their  separation,  and  to  consi- 
der them  as  forming  secondary  rather  than  primary  sec- 
tions ot  the  Class.  That  you  may  be  enabled  to  judge 
for  yourself  upon  this  subject,  I will  state  the  principal 
features  in  which  they  differ.  In  the  first  place,  the  He- 
teiopieious  section  usually  sucks  the  juices  of  animals^ 
and  the  Homojiterous,  those  of  in  the  former,  the 

llcmclyfra,  besides  their  different  substance,  as  well  as 
the  wings,  cross  each  other;  while  in  the  latter,  the  organs 
of  flight  are  deflexed,  and  do  not  lap  over  each  other  at 
all.  1 he  antennm  also  of  the  one  are  often  long,  and  do 
not  terminate  in  a bristle;  while  in  the  other,  \vith  few 
exceptions,  they  are  very  short  and  setigerous.  In  the 
Jlcleroptcra  the  botly  is  depressed  and  flat,  in  the  Ilumu- 
ptcracoiwecs.  and  thick.  In  the  former,  the  scutellum  is  one 
of  the  principal  features  of  the  trunk  ; in  the  latter,  not  at 
all  remarkable‘s.  Otlier  differences  in  the  structure,  both 


If  considered  as  .siitjonlcr.i,  llicir  denoniiiiation  sliouKI  not  ter- 
minate predsely  as  lliat  of  Orders.  Pcrliai.s  llcmipicnin  and  Jtrlc- 
r<ip/(‘)ilu  nii<rlit  he  an  iinproveincnt. 

Ilor.  Knlomolog.  jj, 


SYSTE^M  OE  INSECTS. 


:37« 

of  lieiul,  liLink,  aiul  abdomen,  might  be  pointed  out;  but 
these  yon  will  chiefly  find  noticed  in  my  letters  on  the 
External  Anatomy  of  Insects,  where  I treated  of  those 
parts.  1 shall  here,  therefore,  only  further  mention  the 
ovipositor  also  as  forming  a most  striking  distinction®. 

Dee.  Metamorphosis  semicoinplete  in  almost  all. 
Mouth  pronuiscidate'’. 
tVings  covered  by  Hemclptra  or  Tegmina'^ . 
I'arsi  mostly  trimerous,  rarely  dimerous  or 
inononierous'*. 

8.  Trichopteka^  Kii-by  {Sijnistata  F.  Ncuroptera 
Latr.).  M.M.  Latreille  and  MacLeay  are  of  opinion 
that  Semblis  F.  and  Phryganea  L.  ought  to  be  associated 
in  the  same  group  ; and  the  latter  gentleman  has  backed 
his  opinion  by  some  apparently  cogent  arguments  ^ : there 
are  others,  however,  that  seem  to  me  more  cogent,  for 
considering  them  as  belonging  to  different  Orders.  Who- 
ever examines  the  several  tiibes  into  which  Mr.  Mac- 
Leay has  divided  the  Nctiroj^tori,  will  observe  in  all  of 
them  a distinct  prothorax,  a circmnstance  which  they 
possess  in  common  with  those  Orders  that  use  their  man- 
dibles for  mastication ; whereas  in  those  that  do  not  use 

® See  above,  p.  1.5.3 — . *’  Vol.  Iff.  p.  4G4. 

Ibid.  p.  G13— . GOG— . -I  Ibid.  p.  GH.5— . 

From  httir.  .Mr.  MacLeay,  thinking  it  indispu- 

table tliat  the  Pertida-  should  lie  included  in  tliis  Order,  suggests  the 
propriety  of  clianging  its  name,  both  as  inapplicable,  anil  as  being 
preoccupied  by  a Dipterous  genus.  As  1 do  not  think  the  Pcrlidte 
belong  to  the  Order,  ami  as  the  great  body  of  the  Trichoptcra  are 
disliugiiished  by  hain/  upper  wings,  I cannot  think  the  name  impro- 
per  ; but  to  apply  a name  to  a Gouts  which  terminates  like  the  deno- 
minations of  Orders,  1 think  leads  to  mistakes,  and  should  not  be  to- 
lerated.—K.  ^ Ilor.  Eiilomtilog.  4o0 — . 
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tlicin  Ibr  mastication,  as  tlie  1 l^nicnoplcra,  or  that  t;ike 
their  iboil  by  suction,  this  })art  is  replaced  l)y  a mostly 
narrow  collar,  tbrming  a part  of  the  alitriink".  I'he  ex- 
istence then  ot  the  prothorax  in  the  Perluhc,  and  of  the 
lolla)  in  the  L richoplcra^  allbrds  no  slight  presumptive 
evidence  that  they  belong  to  dillerent  Orders.  Another 
circnmstance  that  weighs  much  with  me  is,  that  the  type 
ot  the  neiiration  of  the  wings  in  Pcrla  is  taken  fi;om  the 
y^europtera,  in  the  Trichoptera  irom  the  Lcpidoptcra ; 
the  same  observation  extends  to  the  legs  of  both’’,  and 
likewise  to  the  abdomen.  Even  in  their  oral  organs,  as 
far  at  least  as  relates  to  th.eir  mandibles,  those  oK Perla, 
though  meinbranaceons — a circumstance  occurring  even  in 
Coleoplcra — areot  a Neuropterous  type;  while  the  angular 
termination  ot  the  cheeks  in  the  Phrpganetc  approaches 
to  the  Lepidopterons  mandibular  rudiments.  The  prin- 
cipal argument  on  which  ^Nlr.  ISlacLeay’s  opinion  seems 
to  rest,  is,  that  the  larvre  of  both  are  aquatic,  and  clothe 
themselves  in  cases  formed  of  various  materials  : but 
though  this  circumstance  shows  that  they  approximate 
in  the  system,  it  does  not  jirove  that  they  belong  to  the 
same  Order,  since  the  general  habit  and  appearance  of 
the  two  animais  when  arrixeil  at  jiertection  contravenes 
it.  1 he  larvm  of  yiijrniclcon  and  of  Ijcplisl  cmiilco  torin 
pitfalls  of  sand  for  their  prey,  and  when  thev  become 
pupm,  cover  themselves  with  it*’  ; but  this  in  them  docs 
not  even  prove  an  affinity,  but  only  an  analogy.  The 
larva  of  Perla  is  carnivorous^,  that  of  Phrpganca  F. 


V or.  Ill,  |i.  .j48 — . t'  lociitioii  oftlic  le^s  to- 

gethcr,  tlu'ir  long  coxa',  and  tlieir  calcaria,  arc  analogous  also  to 
lliose  ot  the  Lcimloplnn.  |{canni.  vi.  Meat.  x.  t.  xxxii. 

/.  !•>.  /.  X \Xiv.  /.  1 (J.  I),.  (nL-i-  vj  Idj)  — _ / ,,  y_ 

.N.  ])i(i.  rl'Jfis/.  Xa/.  XXV. 
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mostly  herbivorous®  ; so  that  they  are  not  precisely  simi- 
lar in  their  luibits.  W hether  they  resemble  each  other 
oltogcthcy,  in  their  form,  does  not  clearly  appear.  Xhe 
above  reasons  will,  I trust,  justify  me  for  considerin 
them  at  present  as  belonging  to  different  Orders  ; but 
further  discoveries  should  confirm  the  opinion  IVIr.  Mac- 
Leay  espouses,  I shall  have  no  hesitation  in  vieldinnr 
to  it.  . 

Def.  Metamorphosis  incomplete'’. 

Mouth  emandibulate. 

Prothorax  replaced  by  a collar. 

Wings  four,  upper  pair  mostly  hairy,  lower 
ample,  folded  : neuration  branchini)-. 

Anus  without  setm.  Eggs  extruded  in  a gela- 
tinous mass*’. 

9.  Lepidoptera''  {Glossata  F.).  Concerning  this 
Order,  no  difference  of  opinion  exists  amongst  Ento- 
mologists. Besides  the  scales  that  cover  theii-  winos, 
they  are  distinguished  by  the  peculiar  instrument  of  suc- 
tion formerly  described  : neither  of  these  characters,  how- 
ever, is  perfectly  universal ; some  of  the  Order  {Xudaria 
Haw.)  having  no  scales  upon  their  wings,  and  others 
being  without  any  antlia  {Aglossa  Latr.).  Other  peculiar 
characters  are  to  be  found  in  them ; for  instance,  the 

® Dc  Gccr  ii.  .'ill — . lie  liowever  observes,  that  they  often  at- 
tack otiier  insects;  but  the  foi-in  of  tlieir  niaiulibula',  like  that  of  tlic 
caterpillars  of  Lcpidoplcra,  wliich  also  on  some  occasions  become 
carnivorous  (Yoi,.  I.  p.  38(1',  is  fitted  for  a vegetable  diet.  Dc  (icer 
JhiiL  .50.').  This  is  evident  from  De  (leer’s  ac- 

c ount.  Ifiul.  .51(1.  /.  .vii.y.  14.  /.  w.  f.  4. 

' J’l.A'i  i;  XX.  Imc..  ‘J.5.  '•  from  niri;,  n senh. 
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pafagia,  or  tippets,  that  acloni  their  evanescent  thorax^, 
and  the  leg?/I<T,  or  base-covers,  of  a shajie  (piite  dissimilar 
to  tliose  of  Ilipnc'iiopfera,  wliich  cover  and  defentl  the 
base  of  their  wings^’.  As  in  the  last  Order,  their  legs 
are  located  all  together  with  scarcely  any  space  interve- 
ning between  them ; and  they  often  agree  also  in  their 
spurs. 

Dkf.  Metamorphosis  obtected 

Mouth  antliate^'. 

Prothorax  very  short,  covered  by  a pair  of  tip- 
pets. 

Wings  four,  covered  partially  or  generally  with 
minute  scales  : neuration  branching,  often 
with  a central  areolet. 


10.  Dipteha'^  R).  This  Order  likewise  ap- 

pears indebted  for  its  name  to  the  philosopher  of  Stagyra, 
who  distinguishes  the  members  of  it  from  their  counter- 
parts— the  Jlymenoptera  by  their  having  an  oral^  while 
these  have  an  anal  sting'':  and  we  may  add,  that  while 
the  last,  on  account  of  their  wonderful  economy  and  the 
benefits  which  by  them  Pkovidence  confers  upon  man- 
kind, have  been  justly  regarded  as  the  princes  of  the 
winged  insect  world, — the  former,  when  we  consider  the 
filthy  and  disgusting  habits  of  their  grubs,  and  the  an- 
noyance, both  from  their  numbers  and  incessant  assaults, 
of  them,  in  their  fiy-state,  may  very  properly  be  consi- 
dered as  its  canaille.  Almost  all  the  tribes  of  Hymeno- 
jitcra,  from  the  saw-flies  to  the  ants,  have  their  represen- 


Voi..  III.  p.  ,531).  Pi.ATi: 
VoL.  1.  p.  (J.5 — . 

Irom  ot;,  twice,  or  douhle. 


IX.  Fig.  4.  Ibid.  Fig.  5. 

VoL.  III.  p.  4()9. 

’ Hist.  Avimat.  I.  iv.  c.  1,  27. 
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tatives  in  this  Order.  Thoutjh  the  number  of  vvimrs  is 
its  prominent  feature,  yet  there  are  two-winged  insects 
in  other  Orders,  as  some  Ephemera; ; and  tlie  Eprohos- 
cidea  of  Latreille  seem  rather  a kind  of  winged  Aptcra, 
if  we  consider  their  trophi,  than  real  Diplera ; or  they 
may  form  an  osculant  group,  partly  winged  and  partly 
apterous,  between  the  two.  I have  before  remarked, 
that  though,  apparently,  the  insects  of  this  Order 
have  only  txvo  wings,  yet  the  under  or  secondai'y  wings 
of  the  other  Orders  have  in  them  their  representative 
Their  poisers  also,  I formerly  observed  to  you,  are  pro- 
bably more  connected  with  their  respiration  than  with 
their  flioht'’. 

O 

Def.  Metamorphosis  incomjtlete,  o)-  coarctate. 

Mouth  proboscidate*^. 

Prothorax  replaced  by  a collar.  Sutures  of  the 
trunk  mostly  spurious 

JVings  two,  with  winglets  attached  to  (hem: 
neuration  various^.  Poisers. 

Tarsi  jientamerous. 

Ovipositor  various 

1 1.  Aphanipter.a  5 [Aptcra  L.  Lamarck.  PJnjngota  h'. 
Suctoria  Latr.).  This  is  an  osculant  Order,  and  is  dis- 
tinguished from  the  other  Aptera  L.  in  undergoino-  a 
regular  metamorphosis.  The  larva  is  vermiform,  the 
}Hipa  incomplete,  and  inclosed  in  a cocoon.  Probably 

“ Voi..  If.  p.  .3.')8— . '■  Ibid.  p.  .t.'j.O. 

'■  Voi..  III.  p.  4(I() — . ■'  Ibid.  p.  .sod — . 

® Ibid.  p.  ' See  above,  p. 

From  xtpcdi/!;.  iiicoiispicuous ; so  named  lieeaiisc  sometbing  like 
fli/li-n  appear. 


svs■|'l:.^r  or  i nskcis. 


tlie  common  Hea  mid  the  cliigoo  would  form  distinct 
genera.  The  number  of  species  of  fleas  is  greater 
than  has  been  supposed.  I liave  been  informed  that 
Dr.  Leach  is  accpiainted  witli  fourteen  British  species 
alone.  Besides  their  metamorphosis,  they  are  distin- 
guished fi om  the  by  the  number  of  sca’inents  into 

which  their  body  is  divided,  and  by  their  jientamerous 
tarsi.  Something  like  elytra  and  a scutellum  appear  to 
distinguish  these  insects. 

Def.  Metamorphosis  incomplete. 

Hotly  apterous,  compressed. 

Mouth  rostrulate''. 

Tarsi  pentamerous. 

W e are  now  come  to  those  insects  which,  though  they 
change  their  skin  in  their  progress  to  their  state  of  per- 
fection, and  some  of  them,  as  we  have  seen’^,  gain  addi- 
tional segments  and  jiairs  of  legs,  yet  none  of  them  ac- 
quire wings  or  wing-cases : these  I have  considered  as 
forming  one  Order,  under  the  denomination  of 

12.  Apteka^  {Spnistata,  Antliata,  Unogata,  Mito- 
sata  F.).  I do  not  give  this  as  a natural  Order.  Our 
knowledge,  however,  of  the  internal  organization  of  its 
groups,  is  not  at  jiresent  sufficiently  matured  to  warrant 
the  formation  of  them  into  new  Classes'^  : till  that  is  more 
fully  ascertained,  it  seems  to  me  therefore  better  to  con- 
sider these  groups  as  forming  three  Suborders:  the  first 
consisting  of  the  Hexapods;  i\\Q  second  of  the  Octopods 
and  the  third  of  the  Polijpods.  It  will  be  better,  I think, 

" fl)i(l.  p.  2.3. 

“ Voi..  III.  p.  22—. 


Voi..  HI.  p.  471. 

from  u,  privative,  aiul  Tneenu. 
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instciul  of  giving  a general  cluiracter  of  the  Order, — 
which  principally  consists  in  the  insects  comjtosing  it  be- 
ing Apterous,  or  never  acquiring  organs  of  flight, — to 
define  each  of  these  groups. 

Hexapods  {Ametabolia  Leach,  Ametahola  IVLL.).  Six 
legs  may  be  regarded  as  the  natural  number  in  all  the 
insect  tribes^ : but  our  business  now  is  with  those  Aptera 
whose  body  consists  of  three  greater  segments,  and  wliich 
in  none  of  their  states  have  ever  more  or  less  than  six 
legs,  and  consist  of  the  three  Linnean  genera  Pedicnlus, 
Lepisma,  and  Podura  ( Thysanura  Latr.  and  Anoplura 
Leach).  Some  of  the  mites  {^Acarus  L.)  are  hexapods, 
but  their  body  has  no  distinction  of  head,  trunk,  and  ab- 
domen. The  metamorphosis  of  most  female  Blattcc,  and 
of  some  other  Orthoptera  that  are  apterous,  cannot  be 
regarded  as  materially  different  from  that  of  the  Hexa- 
pods. Amongst  the  Anoplura, — the  Pediculi,  or  lice,  are 
suctorious,  and  the  Nirmi,  or  bird-lice,  masticators, — a 
circumstance  which  in  them  does  not  appear  to  indicate 
even  a different  Order,  and  proves  that  undue  stress  ought 
not  to  be  laid,  independently  of  general  characters,  on 
the  mode  in  which  insects  take  their  food. 

Def.  Metamorphosis  complete. 

Body  consisting  of  three  principal  segments. 

Mouth  perfect,  or  rostellate*’. 

Antennev  distinct. 

Legs  six,  in  every  state. 

Octopods.  This  suborder  consists  of  the  Trachean 
Arachnida  of  Latreille,  excluding  the  Pyenogonida ; of 

^ Ibid.  p.  472. 
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tlu!  Acanclfd,  Sinmidcu,  P/ialangidea,  ;iiul  part  ol'  i|,,. 
Scorpionidra  of  Mr.  ^[acLei.y,aml,  with  some  exceptions, 
ol’the  Liimean  genera  Amrd.uind  Phalangitnn.  This  last 
tribe  (fi)r  witli  Linne,  I inchule  Chrlifcr  uml  Obsidium  in 
the  P/talangidm,)  on  one  side  approaclies  Scoipio  by 
T/ir/i/p//o?ii/s,  and  on  tlie  other  the  Ara/iidca  by  Go?ip- 
hplcsi  or,  according  to  Mr.  MacLcfiy,  the  transit  is  to 
hotli  by  Gak‘od,-s\  But  as  there  is  reason  Ibr  tliinking 
that  this  last  belongs  to  the  P/dn/o/nn  ij  A?-ar//Nidud\  and 
fhrms  a peculiar  type  in  that  Class,  I think  the  transit 
I'roin  the  one  to  the  other  is  as  aliove  stated.  The  folded 
abdomen  of  Go/iplcptes  seems  much  to  corres})ond  with 
that  ot  the  cancriform  '!i\hders[Epcu-a  cadcrijormis,  &c.). 

Df.f.  Metamoyphosis  comjdete. 

liodtj  consisting  ot  one  or  two  princiital  seg- 
ments. 

Month  various‘s. 

Anienncc  obsolete,  or  represented  by  mandibles 
mostly  eight,  but  in  a few  six  only''. 


Polypods.  This  suborder  consists  of  Dr.  Leach’s 
Class  or  the  Chilognafha  and  Chilopoda  ol' 

Latreille,  corresponding  with  the  Linnean  genera  lulus 
and  Scolopendra.  Mr.  MacLeay  has  arranged  them  in 
the  same  Class  with  the  Hexajiods,  and  connects  them 
with  the  Anoplura  by  means  of  certain  intestinal  worms 
of  an  indistinct  annulose  structure « {Iddozoa  Nematoidca 
Hud.),  in  which  the  sexes  are  ditpcious,  and  some  of 


llor.  Entomatog.  .'tSl. 
' Ibifl.  p.  Ar2~  '' 

" See  aliove,  p.  2'2!l. 

voi..  i\. 
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which  arefiiriiislied  with  lateral  spinulai, — thus,  as  he  sup- 
poses, connected  with  the  Polypods ; and  w ith  the  Ano- 
'plura  by  others  [Epizoaria  Lam.)  in  which  appendages 
appear  somewhat  analogous  to  the  legs  of  Hexapods,  as 
in  Cecrops  Leach,  and  which  like  them  are  parasitic  ani- 
mals®. But  the  right  of  these  worms  to  be  considered 
as  members  of  the  same  Class  with  the  Hexapods  and 
Polypods  at  present  appears  rather  problematical,  and 
requires  further  examination. 

Def.  Metamorphosis  subcomplete*’. 

Body  consisting  of  numerous  segments. 

Mouth  perfect‘d. 

Eyes  compound  or  aggregate. 

Antenna;  distinct. 

Legs  six  on  the  trunk,  many  on  the  abdomen. 

I must  next  say  something  on  the  Orders  of  the  Arach- 
nida.  Every  one,  at  first  sight,  sees  that  spiders  and 
sco7pions  are  separated  by  characters  so  strongly  marked, 
that  they  look  rather  like  animals  belonging  to  different 
Classes  than  to  the  same:  these  form  the  tw'o  primary 
Orders  of  the  Arachnida,  and  they  appear  to  be  con- 
nected by  two  secondary  or  osculant  ones, — on  the  one 
side  by  Galeodes,  and  on  the  other  by  Thelyphonus  and 
PJmpius^.  This  Class,  although  there  is  an  appearance 

=■  Hor.  Entomotog.  286.  The  number  of  segments 

and  legs  acquired  by  these  insects  in  their  progress  to  their  last  state, 
distinguishes  their  metamorphosis  from  that  ot  other  .‘/^/crer,  and  re- 
quires a distinct  name.  Vol.  HI.  p.  418. 

When  I said  (Vol.  III.  p.  .31.)  that  Phn/mts  probably  belonged 
to  the  true  Arachnida,  it  escaped  my  recollection  that  Latreille  h.ad 
placed  that  genus  there. 


■>v.sri:M  oi'  I Nsiu  i-.s. 
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ofeio-iil  le<r,s,  is,  strictly  speaking,  of  a type;  lbr 

the  anterior  pair,  ordinarily  regarded  as  legs  imd  per- 
foiining  theii  function,  are  really  the  analogues  of  the 
maxillary  palpi  of  perfect  insects.  This  will  be  evident 
to  you  if  you  examine  any  species  of  Galcodas.  I'hese 
animals,  if  we  look  at  them  cursorily,  we  should  regard 
as  Decapods;  hut  when  we  trace  the  two  anterior  pairs  of 
apparent  legs  to  their  insertion,  we  find  that  both  jiro- 
ceed  from  head,  which  in  that  genus  is  distinct  from 
the  trunk  ; while  the  three  last  pairs,  which  alone  arefur- 
nishetl  with  claws,  are  planted,  as  legs  usually  are,  in 
the  latter  part.  The  first  jiair  represent  the  ordinary  palpi 
of  Avachnida,  are  analogous  to  the  labial  ones  of  Hexa- 
pods, and,  as  likewise  in  Phrynus  and  Thclyphomts,  are 
more  robust  than  what  are  usually  taken  for  the  first 
pair  of  legs  ; but  they  differ  in  being  considerably  longer, 
and  instead  of  terminating  in  a chela  are  furnished  with 
a retractile  sucker  b The  second  pair  are  more  slemler 
and  shorter  than  the  first;  they corresjiond  precisely  with 
what  are  deemed  the  first  pair  of  legs  oUMopoh  and 
Avachnida,  and  are  clearly  analogous  to  the  maxillary 
palpi  of  perfect  insects.  Whether  the  base  of  the  first 
pair  of  these  palpi  is  in  any  respect  analogous  to  the  la- 
bium of  insects,  (as  that  of  the  second  seems  to  be  to  their 
maxillae,)  I am  not  prepared  to  assert : it  will  therefore  be 
most  advisable  to  name  these  palpi  anterior  and  poste- 
rior: but  as  they  evidently  proceed  from  the  head  in 
Galeodes,  and  in  that  genus  are  clearly  analogous  to 
those  of  the  Phrynidea,  (which  in  their  turn  as  clearly 
represent  those  of  the  Aranidea,)  ,t  follows  that  in  all 
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they  are  organs  of  the  part  representing  the  heud^  and 
therefore  not  in  a primary  sense  legs ; although  in  a se- 
condary^ as  M.  Savigny  has  proved,  they  may  be  so 
called 

1.  Aranidea  M'^L.  L.,  Latr.)  The 

Aranidea^  or  spiders,  seem  resolvable  into  t'vco  suborders, 
— the  Sedentaries  and  the  Wanderers ; thus  forming,  per- 
haps, what  Mr.  MacLeay  w'ould  denominate  the  normal 
groups  of  a circle  of  Arachnida. 

Def.  Mandibles  armed  with  a perforated  claw. 

Head  and  Trunk  coalite. 

Palpi  pediform,  anterior  pair  without  claws. 

Abdomen  without  segments  or  elongated  tail. 

o o 

Spiraeles  two*^. 

Anus  furnished  with  an  apparatus  for  spinning‘s. 

2.  ScoRPioNiDEA  M'sL.  {Scorpio  L.  Lair.) 

Dee.  Mandibles  chelate. 

Head  and  Trunk  coalite. 

Anterior  Palpi  chelate‘'. 

Posterior  Palpi  pediform. 

Pectens  two'. 

Abdomen  divided  into  segments  and  termina- 
ting in  a jointed  tail,  armed  at  the  end  with  a 
sting 

Spiracles  fotu'  pairs. 


•'  Mem.  les  Anim.  .sans  Vertebr.  1.  i.  M — . 

» Plate  XXIX.  Pig.  1.  ' Plate  XV.  Pig.  10.  T" . 

Plate  XXIII.  Fig.  la,  17.  T".  ''  Plate  XV.  Pig.  7. 

“ Plate  XXVII.  Pig.  .50.  ‘ (’iilleil  tlie  Coitris.  \'ol.  III. 

p.  .389,  717. 
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9.  ('lALliOUKA. 

Def.  //m^/ distinct 
Eyes  two. 

Mandibles  chelate  with  dentated  chela?. 

Palpi  pedil’orni,  the  anterior  pair  thickest  with 
a retractile  sucker. 

Tnink  consisting  of  two  principal  segments, 
with  a minute  supplementary  posterior  one 
Spiracles  two,  placed  in  the  trunk 
PscHdo-2)ccfens  two'*. 

Abdomen  divided  into  segments. 

Anus  unarmed  and  without  a spinning  appara- 
tus ^ 

4.  Phrynidea. 

Dee.  Mandibles  uno-uiculate. 

O 

Anterior  Palpi  chelate  or  unguiculate  % very  ro- 
bust. 

Posterior  Palpi  j^ediform,  very  long  and  slender. 
Abdomen  divided  into  segments. 

Spiracles  two  pairs. 

Anns  terminating  in  a mucro,  and  sometimes  in 
a filiform  jointed  tail  without  a stino-  at  the 

O 

end. 

M.  hatreille  tliiiiks  that  in  Galcodcs  the  prothorax  is  coalite  witli 
the  head  (.i\.  Diet,  d' Hist.  N(d.  xii.  370.);  but  tliat  it  is  not  so,  is  evi- 
dent from  the  six  real  legs  being  affixed  to  the  pieces  behind  it. 

L.  Dnfour  u/ji  siipr.  IV'.  iii.  18.  ' HAd.  10. 

Itjid.  t.  Ixix.y.  7.  d.  When  tlie  characters  of  the 

Class  Avnehnida  were  drawn  up  (V'oi..  III.  p.  30.)  I had  not  seen  a 
(rulcadcs:  they  should  be  thus  amended  : 

I rdpiUnw  : anterior  pair  pedifonn,  cheliforni,  or  ungiiicnlate  ; pos- 
terior |)ediform. 

rndik-  l.ci;'  six, 


I’l  ATI.  \ 1 1 1 h'n..  1 . 
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V.  Havinii  considered  the  Orders  into  which  Insccta 
and  Arachnida  may  he  divided,  I am  next  to  give  you 
some  account  of  the  groups  into  wliich  each  is  furtlier 
resolvable.  To  draw  out,  however,  a complete  scheme 
of  these  would  be  deviating  from  my  province,  and  ex- 
tend tliis  letter  to  an  enormous  length.  Indeed,  to  give 
the  natural  primary  and  subordinate  sections  ot  every 
Order,  woidd  re(juire  a knowledge  ot  the  subject  to  which 
no  Entomologist  has  yet  attained.  I shall  therefore  only 
say  something  general  uj:)on  them,  and  refer  you  to  an 
example  of  eacli  kind  of  group. 

Previously  to  the  groups  themselves  their  nomenclature 
claims  our  attention.  M.  Latreille  in  his  last  arrange- 
ment of  Anmdose  animals  has  divided  his  Orders  into 
Sections;  Families;  Tribes;  and  Genera;  his  tribes  he 
has  often  further  subdivided  into  lesser  sections,  repre- 
sented by  capital  and  small  letters Mr.  MacLeay, 
discarding  the  term  section,  has  Tribes;  Races  {Stir ps)-. 
Families;  Genera,  and  SubgenercF.  But  as  in  descending 
from  the  Order  to  the  lowest  term,  or  the  species,  a series 
of  groujis  gratlually  diminishing  in  value,  which  require 
a greater  number  of  denominations  than  have  yet  been 
employed  by  Entomologists,  often  occur,  I think  we  may 
with  benefit  to  the  science  add  to  the  list.  I would 
therefore  jn-ojmse  the  following  primary  and  subordinate 
divisions  of  an  Order;  1.  Suborder ; 2.  Section;  3.  Sub- 
section.; 4.  Tribe;  5.  Subtribc ; 6.  Stirps;  7.  Familp ; 
8.  Genus ; !).  Subgenus.  1 would  further  propose  that 
each  of  these  successive  groups  should  have  a name  al- 
ways terminating  alike,  so  that  the  value  ot  the  groiqi 

' N.  Diet,  d'llnl.  Art/,  x.  27ti.  Cotcoptacs  d' Kuropc,  i.  7t!— . 

Annutosa  Jnvaidcii.  a. 


SYS'l'KM  OF  INSFCTS. 


391 


when  spoken  of  might  always  be  known  by  the  termina- 
tion : — tluis  il  a subclass  end  in  ata^  a suborder  might 
end  in  itu;  a section  in  anu^  a subsection  in  aui;  a tribe 
in  ina-,  a subtribe  in  ona ; a stirps  in  una ; and  a family 
in  idiC;  the  genera  being  left  free. 

W ith  regard  to  their  characters,  we  are  not  to  place 
our  groups  upon  Procrustes’  bed,  and  lop  or  torture 
them  to  accommodate  them  to  every  standard  we  may 
have  fixed  for  them  ; assuming  one  set  of  characters  for 
suboideis,  another  for  tribes,  and  so  for  every  other 
group  ; for  the  value  of  characters  varies, — those  that  in 
some  cases  are  common  to  an  Order,  in  others  indicate 
only  sections,  or  tribes,  or  genera  and  species,  or  some- 
times e\en  sexes.  W hat  is  constant  in  one  group  is  not 
so  in  another,  and  vice  versa;  so  that  it  is  a vain  labour 
to  search  for  a universal  character.  If  it  is  our  wish 
really  to  trace  the  labyrinth  of  nature,  we  can  only  ac- 
complish it  by  a careful  perusal  and  examination  of  her 
various  groups.  It  is  singular  how  much  and  how  far 
various  Entomologists,  and  those  of  the  veiy  highest 
class,  have  been  misled  by  a kind  of  favouritism  to  give 
too  universal  a currency  to  certain  characters  for  which 
they  have  conceived  a predilection.  Some  have  been 
the  champions  of  the  antenna: ; others  of  the  troplii ; 
others  again  of  the  vcings ; and  others  of  the  metamor- 
phosis. I hese  are  all  characters  which  within  certain 
limits  lead  us  right,  and  are  an  index  to  a natural  group ; 
but  if  we  follow  them  further,  we  leave  the  system  of  na- 
ture, and  are  jierplexed  in  the  mazes  of  a method^. 

Eel  us  now'  see  whether  we  can  pitch  upon  any  sub- 


!scc  above,  p. 
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order  which  will  afford  an  exaiiijile  of  every  group  that 
we  have  lately  named.  Mr.  MacLeav,  from  a con.si- 
deration  of  the  larvae  of  that  Order,  has  divided  the  Co- 
Icoptcra  into  five  primary  groujis  that  may  be  denomi- 
nated Suborders.  Whether  these  are  all  natural  groups 
has  not  yet  been  made  sufficiently  evident.  It  answers 
my  present  purpose,  however,  to  assume  it  as  proved.  I 
select  therefore  his  Chilopodimorpha  for  my  suborder, 
altering  the  name  as  above  proposed  to  Chilopodimor- 
phxia:  for  my  Section  1 take  the  Predaceous  beetles,  or 
Adephaga  of  M.  Clairville,  distinguished  by  having  the 
upper  lobe  of  their  maxillae  biarticulate  and  palpiform  ; — 
these  1 would  denominate  Adephaguna,  or  devourers.  They 
consist  of  two  groujis  forming  two  subsections,  the  one 
terrestrial  and  the  other  aquatic ; which  I would  name, 
following  Mr.  MacLeay,  Geodepliagana  and  liydrode- 
phagena.  'bhese  two  subsections  are  each  resolvable 
into  two  Tribes  con.stituted  by  Linne’s  four  genera  Cicin- 
dela  and  Carabus,-  Dytiscus  and  Gyrinus.  The  first  tribe, 
remarkable  for  the  swiftness  of  th^'xY  flight,  I would  name 
Eupterxua,  or  fliers  ; the  second,  equally  noted  for  I'lin- 
ning,  Eiqxodxna,  or  i-unners ; the  third  Eunechxna,  or 
swimmers ; and  the  fourth  Gyronechxna,  or  swimmers  in 
a circle.  The  second  of  these  groups,  the  Eupodvta,  are 
resolvable  into  two  other  groups  or  Subtribes one  dis- 
tinguished by  having  the  cubit  or  anterior  tibia  notched, 
(which,  from  their  being  in  general  not  very  brilliant  in 
colour,  I would  call  Amaurona,  or  obscure) ; the  other 
having  the  cubit  without  a notch,  (which,  from  the  bril- 
liancy of  many  of  them,  I would  name  Lamprona,  or 
s])lendid).  'I'hcse  subtribes  are  both  further  resolvable 
into  two  ())•  more  races  [Stirpes).  1 select  that  to  which 
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tlie  crepitant  Eupuduia  belong,  containing  tliose  which 
from  tlieir  usually  truncated  elytra  MM.  Latrcillc  and 
Dejean  liave  named  Triincafipenncs^ : these,  to  shorten 
tJie  name,  I call  Truucipenuuna.  This  brings  us  down  to 
the  lowest  group  formeil  out  of  genera  and  subgenera ; 
or  tlie  familp,  which  Irom  its  principal  genus  is  named 
Brachini(l(V,  and  which  leads  us  to  the  genus  Brac/iinus, 
and  the  sJibgoius  Aptiiuc.  Thus  we  get  the  following 
scale,  expressing  eveiy  division  of  an  Order,  till  we  ar- 
rive at  its  lowest  tei’in,  or  the  species  that  com})ose  it. 

Suborder 

Chilopodiinorphxta  IVT  L. 

Section 

Adephagana  Clairv. 

Subsection 

Gcodtphagena  M'^L. 

Tribe 

Eupoihna 

Subtribe 

Amaurona 

Stirbs 

Truncipcnmuui  J^atr. 

Famiev 
Brachinidec 
Oenus 
Bra  chin  us 
Subgenus 
Aptinu'. 

In  the  tonsil  uction  ol  this  scali:  I liavt;  endeavoured 
tdlcapl.  d'  Kin  djir  i. 
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to  Steer  clear  of  being  led  by  any  system,  but,  with  the 
exception  of  the  Suborder,  which  I assume,  to  resolve  it 
into  natural  groups  gradually  decreasmg  in  value,  or 
tending  to  the  lowest  term,  which  appear  all  of  them  to 
have  been  considered  as  such  by  preceding  Entomolo- 
gists. The  four  Tribes  into  which  the  two  subsections 
Cxcodephagena  and  Hydradephageua  appear  resolvable, 
ai’e  not  only  distinguished  by  the  characters  of  the  per- 
fect insect,  but  likewise  by  those  of  their  larvae,  which 
are  constructed  on  four  distinct  types ; those  of  the  Gy- 
ronech'ma  being  the  most  perfectly  Chilopodimorphous 
of  the  whole,  and  those  of  the  Eunechma  the  least  so*. 
The  former  appear  rather  to  form  an  osculant  tribe,  or 
one  without  the  circle,  than  one  within  it;  and  to  be  go- 
ing off  towards  another  section,  including  HydropJiilus, 
Spheridium,  &c.  I must  observe,  that  between  Dytiscus 
and  Hydrophilus  there  is  a striking  agreement  both  in 
their  form  and  habits  in  their  larvae*,  and  even  in  seve- 
ral characters  in  the  perfect  insect ; so  as  in  many  re- 
spects to  generate  a doubt  whether  they  ought  not  to 
enter  the  same  circle  and  to  follow  each  other.  Yet  the 
change  of  habits  in  the  latter,  which  from  a carnivorous 
larva  becomes  a herbivorous  beetle  ; the  consequent 
change  of  structure  in  their  oral  organs,  their  antennae, 
and  other  striking  differences  ; and  the  evident  interven- 
tion of  the  Gyroncchuia  and  some  other  osculant  tribes 
between  the  two,  forbid  their  union  in  one  and  the  same 
circle. 

“ Voi..  III.  |).  1()7 — . I formerly  hinted  {Ibid.  p.  104.)  tlint  the 
larva  of  Cicindda  L.  may  be  regarded  as  Arancidifonu : this  is  fur- 
ther confirmed  by  its  liaving  eight  eyes,  (and  not  xi.r,)  as  I luive  since 
discovered,  and  by  the  aspect  of  its  large  head  and  prolhorax.  'I'lie 
other  larva;  of  the  Adephugana  have  twelve  eyes. 
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vi.  I need  not  say  more  on  those  larger  groups  of  an 
Order  which  conduct  us  to  what  are  denominated  its 
genera ; but  upon  these  last  it  will  not  be  a waste  of  your 
time  to  enlarge  a little.  In  the  last  edition  of  the  Sy- 
stcma  .V«/«/vc,and  in  its  appendixes,  Liime  has  described 
‘iSlO  species  oi  Imecta  and  Arachnida,  which  he  divided 
into  83  genera,  allowing  upon  an  average  nearly  35 
species  to  each  genus.  From  the  paucity  of  the  mate- 
rials, therefore,  of  which  his  system  was  constructed, 
there  was  no  loud  call  uj)on  him  for  numerous  genera. 
But  now  more  than  thirty  times  that  niunber  are  said  to 
have  found  a place  in  the  cabinets  of  collectors  and 
there  is  good  reason  for  thinking  that  perhaps  half  that 
are  in  existence  are  as  yet  undiscovered ; — this  makes 
it  a matter  of  absolute  necessity  to  subdivide  the  Linnean 
genera,  which  in  fact,  with  regard  to  the  majority  of  them, 
were  the  Tprimary  groups  of  his  Orders,  rather  than  an 
approximation  to  the  ultimate.  But  this  principle  may 
be  carried  too  far : for  it  is  the  nature  of  man  to  pass 
from  one  extreme  to  the  other : and  this  seeiiis  to  me  to 
be  the  case  when  it  is  p)’oposed  to  make  genera  the  ex- 
treme term  of  subdivision  before  you  arrive  at  species. 
Bui  it  is  argued  by  a very  acute  Zoologist,  that  simplicity, 
perspicuity,  and  room  for  necessary  variations  are  best 
preserved  by  distinguishing  these  subdivisions  each  by 
an  appropriate  name‘> : — Clranled.  But  still  it  is  only  a 
choice  ot  evils.  It  would  require  probably  more  than 
10,000  names  to  designate  them,  were  every  extreme 
group  distinguished  by  a name:  but  if  Mr.  MacLeay’s 

Mr.  MacLea}'  says  tliat  more  than  10(J,0()()  AnnuUtsu  c.xist  in 
collections.— Enl.  Ki!). 

Vi^'ors  in  Zdulo^.  I.  ii.  188. 
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admirable  patteni  exhibited  in  his  genus  PJmnceus^  were 
followed,  it  would  not  call  for  more  than  2000 — could 
the  trifling  difficulty  occasioned  sometimes  by  the  disco- 
very of  a new  group,  be  set  against  the  advantage  of  hav- 
ing only  2000  names  to  commit  to  memory  instead  of 
10,000  ^ But  if,  after  all,  it  is  judged  best  to  name  sub- 
genera, M.  Savigny’s  excellent  plan  of  distinguishing 
them  by  a plural  termination  in  a:  would  diminish  the 
weight  of  the  above  objection,  and  might  be  used  with 
advantage. 

When  the  component  parts  of  any  minor  group  differ 
from  another, — for  the  most  part  in  important  characters, 
indicating  some  tangible  difference  in  their  habits  and 
economy,  and  confirmed  by  peculiarities  in  their  larva?  ; 
and  these  differences  run  through  the  whole,  except  that 
as  usual  they  grow  weaker  as  it  is  passing  off'  to  another  ; 
especially  where  they  are  striking  in  the  centre  or  type 
of  the  group, — this  is  always  a legitimate  genus:  but  where 
the  characters  assumed  are  very  slight,  and  nothing  pe- 
culiar in  its  habits,  economy  or  larva,  warrant  such  di- 
stinction, it  ought  not  to  be  conferred. 

vii.  I must  next  say  a word  concerning  species  and 
varieties.  A species  is  a natural  object  whose  diff’erences 
from  those  most  nearly  related  to  it  had  their  origin 
when  it  came  from  the  hands  of  its  Creator  ; while 
those  that  characterize  a variety,  have  been  produced 
since  that  event.  As  we  do  not  know  the  value  and 
weight  of  the  momenta  by  which  climate,  food,  and  other 
supposed  foi  lLiiloiis  circumstances  ojierate  upon  animal 

^ //()/■.  li/lloiiiolog.  12.')—. 
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Ibnns,  we  cannot  point  out  any  certain  diagnostic  bywliicli 
in  all  cases  a species  may  be  distinguished  Irom  a va- 
riety ; — f()r  those  characters  tliat  in  some  are  constant,  in 
others  vary.  In  general,  Avhere  there  is  no  difference  in 
form,  appendages  and  organs,  proportiojis,  sculpture  and 
larvce, — colour  alone,  especially  in  insects  inhabiting  the 
same  district,  oidy  indicates  a casual  variety.  Thus  Apho- 
dius  luridus  F.  has  sometimes  pale  elytra  with  the  striae 
black  (.SVr/rrt/^^c/as- E.B.) : at  others  it  has 
black  spots  between  the  striae,  as  in  the  type : in  a third 
variety  tlie  elytra  are  black  at  the  base  and  pale  at  the 
apex  {Sc.  varius  E.B.) ; and  lastly,  in  a Iburth  they  are  in- 
tirely  black  {Sc.  gagates  E.B.) ; — yet  all  these  in  every 
other  respect  precisely  correspond.  But  the  converse 
of  this  will  scarcely  hold  good  ; lor  doubtless  minor  dif- 
ferences ot  structure  are  sometimes  pi’oduced  by  a dif- 
ferent food  and  climate  : which  may  probably  account  for 
some  variations  observable  in  the  individuals  apparently 
oi  the  same  sftecies  obtained  1‘rom  different  countries. 

Having  consideret!  the  kind  and  value  of  the  groups 
into  which  Annulose  animals,  and  more  especially  insects, 
may  be  divided,  I shall  next  call  your  attention  to  their 
composition,  'f'here  are  fve  numbers  and  their  multi- 
ples which  seem  more  particularly  to  prevail  in  nature : 
namely,  Tv:o — Three  — Four — Fhe  and  Seven.  But 
though  these  numbers  avu  prevalent,  no  one  of  them  can 
be  deemed  universal.  The  binarij  number  we  sec  exem- 
plified when  two  branches,  so  to  speak,  diverge  from  a 
common  stem, — as  in  the  J’egetablenwd  Animal  hingdoms ; 
the  terrestrial  and  aquatic  Fredace«)us  beetles;  in  the 
tfialc) ophagous  and  saprophagous  JAimellicorn  ones:  in 
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the  Annplura  and  Thpsamira ; the  Chilopoda  and  Chi- 
lognatha  amongst  Apterous  insects ; in  the  Scorjnonidea 
and  Aranidea  amongst  the  Arachmida ; and  in  tlie  Ma- 
crura  and  Brachpura  amongst  the  Decapod  Crustacea. 
Again,  in  other  cases  three  seems  to  be  tlie  most  promi- 
nent number:  this  takes  place  sometimes  with  regard  to 
the  primatp  groups  of  an  Order,  or  what  I denominate 
tlie  Suborders.  Thus  we  have  the  Diurnal,  Crepuscular, 
and  Nocturnal  Lepidoptera , the  Linnean  genera  Blatta, 
Mantis,  and  Gri/llus  constitute  the  Orthoptera ; and  other 
instances  of  this  number  might  be  produced  in  some 
minor  groups.  But  that  which  appears  to  prevail  most 
widely  in  nature  is  what  may  be  called  the  quaierno-qui- 
narp ; according  to  which,  groups  consist  of  four  minor 
ones;  one  of  which  is  excessively  capacious  in  comparison 
ot  the  other  three,  and  is  always  divisible  into  two ; which 
gives  Ji.ve  of  the  same  degree,  but  of  which,  two  have  a 
greater  affinity  to  each  other  than  they  have  to  the  other 
three  Mr.  W.  S.  MacLeay,  in  the  progress  of  his  in- 
quiries to  ascertain  the  station  oh  Scarabccns  sacer  L.,  dis- 
covered that  the  thalerophagous  and  sa})roj)hagous  Be- 
talocerous  beetles  resolved  themselves  each  into  a circle 
containing^t!!?  such  groups.  And  having  got  this  jirinci- 
ple,  and  finding  that  this  number  and  its  multiples  pre- 
vailed much  in  nature,  he  next  applied  it  to  the  Animal 
Kingdom  in  general : and  from  the  result  of  this  investi- 
gation, it  ajipeared  to  him  that  it  was  nearly,  if  not  alto- 
gether, universal’.  Nearly  at  the  same  time  a discovery 
almost  parallel  was  made  and  recorded  by  three  eminent 

“ Linn.  Tram.  xiv.  .')() — . Ft  is  to  F)c  observed,  however,  that 
what  Mr.  MacLeay  calls  the  aberrant  ^roupg  arc  usually  also  resolv- 
ahle  into  two.  *■  //or.  Entomotof'.  .318,  et  passim. 
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Hotanists,  MM.  Decaiulolle,  Aganlli,  and  Fries,  with 
regard  to  some  groups  of  the  Vegetable  Kingdom  ; and 
more  recently  Mr.  \'igors  has  discovered  the  same  (jui- 
naiy  aiiangement  in  various  groups  ol  birds  This  is  a 
most  remarkable  coincidence,  and  proves  that  the  distri- 
bution ot  objects  into  fives  is  very  general  in  nature.  1 
should  observe,  however,  that  according  to  Mr.  Mac- 
Leay  s system,  as  stated  in  his  Ilorcc  Entomologiccc,  if 
the  osculant  or  transition  groups  are  included,  the  total 
number  is  scvcu'^: — these  are  groups  small  in  number 
both  ot  genera  and  species,  that  intervene  between  and 
connect  the  larger  ones.  Each  of  these  osculant  groups 
may  be  I’egarded  as  divided  into  t-wo  parts,  the  one  be- 
longing  to  the  upj)er  circle  and  the  other  to  the  lo>wer ; 
so  that  each  circle  or  larger  group  is  resolvable  into  five 
interior  and  two  exterior  ones,  thus  making  up  the  num- 
ber seven.  1 hough  Mr.  MacLeay  regards  this  quinary 
arrangement  ot  natural  objects  as  very  general,  it  does 
not  appear  that  he  looks  upon  it  as  absolutely  universal, 
— since  he  states  organized  matter  to  begin  in  a dicho- 
tomy: anti  he  does  not  resolve  its  ultimate  groups  into 
five  species ; nor  am  I certain  that  he  regards  the  pennl- 
timate  groups  as  invariably  consisting  of  five  ultimate 
ones.  In  Copris  M'^L.  I seem  in  my  own  cabinet  to 
possess  ten  or  twelve  distinct  types  = ; anti  in  Phanceus, 
the  fifth  type,  which  Mr.  MacLeay  regards  as  contain- 


Linn.  Tntns.  ubi  supr.  Mr.  W.  S.  MacLeay  infornis  me  that 

- . gardh  has  found  that  the  distribution  of  Fuci  is  rcmilated  bv 
the  same  law.  . 

e i^^nlomolog.  1!)!). 

1.  CoprL  Hesperus;  2.  C.  rejlcxa  ; 3.  C.  Sadeeus ; 4.  C.  lu- 
nans;  C.  Carolina  ; 0 C.  (Edipiis ; 7-  C.  Midas ; 8.  C.  capu- 

cina;  X I . liuccphalns  ; C.  Motossus ; 11?  C.  Eridanus  ; 12 
C.  sc.rdcntata  K. 
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iiig  insects  resembling  all  the  other  types®,  appears  to  me 
rather  divided  into  two ; one  formetl  by  P.  carnifex^  Vin- 
dex,  igneus,  &c.,  and  the  other  by  P.  splendidulus,^flori- 
ger,  Kirbii,  &c. 

The  great  point  which  ilemands  our  attention  in  con- 
sidering a numerical  arrangement  of  the  Kingdoms  of 
Nature  is  the  value  of  the  component  members  of  each 
group.  It  is  by  no  means  difficult  to  divide  a Kingdom, 
a Class,  or  an  Order  into  two,  or  three,  or  five,  or  seven 
or  more  groups,  according  to  any  system  we  may  be  in- 
clined to  favour ; but  it  is  not  so  easy  to  do  this  so  that 
the  groups  shall  be  of  etjual  rank.  Yet  it  seems  re- 
quisite that  in  grouping  our  objects,  as  we  descend  to- 
wards the  lowest  term  we  should  resolve  each  only  into 
its  primary  elements,  and  of  them  form  the  next  group  ; 
and  so  on  till  we  come  to  species.  When  I say  of  equal 
ra7i/i,  I do  not  mean  an  exact  parity  between  the  mem- 
bers into  which  a group  is  primarily  resolvable, — because 
there  will  always  be  a degradation  in  descensu  from  the 
perfection  of  the  type;  but  merely  that  parity  (to  use  a 
metaphor)  that  there  is  between  children  of  the  same 
mother,  differing  in  their  relative  ages  and  apjnoach  to 
the  perfection  of  their  nature.  Perhaps  it  may  be  ob- 
served with  respect  to  the  (juinaiy  system,  that  this  con- 
dition is  not  complied  with,  since  two  of  the  groups  taken 
per  se  apiiear  really  to  form  one  grouj) ; or  to  be  much 
nearer  to  each  other  than  to  the  remaining  groups.  Put 
when  it  is  taken  into  consideration  that  this  great  group, 
always  resolvable  into  two,  is  the  typical  group,  and  that 
the  two  are  really  equal,  or  rather  superior  in  value  to 
the  three  others,  the  objection  seems  to  vanish. 
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\\’ilh  regard  to  all  numerical  systems  we  may  obsei  ve, 
that  since  variation  is  certainly  one  of  the  most  universal 
laws  of  nature,  we  may  conclude  that  diiferent  numbers 
prevail  in  diilerent  departments,  and  that  all  the  num- 
bers above  stated  as  prevalent  are  oi’ten  resolvable  or  re- 
ducible into  each  other.  So  that  where  l’hvsiolo«-isls 
a])pear  to  diller,  or  think  they  difier,  thev  frecjnentlv 
really  agree. 


11.  The  Ai..-\noHTY  Creator,  wlien  lie  clothed  the 
world  that  he  had  made  with  pla/tfs,  and  peopled  it  with 
annuals,  besides  the  manifestation  of  his  own  glory, 
appears  to  have  had  fico  most  important  pur])o.ses  in 
view; — the  one,  to  provitle  a supply  for  the  mutual  wants 
of  the  various  living  objects  he  had  cieated,  for  (he 
continuance  ot  the  species,  aiul  for  the  maintenance 
of  a clue  proportion,  as  to  numbeis,  of  each  kind,  so 
that  all  might  subserve  to  the  good  of  the  whole;  and 
the  other,  that  by  them  he  might  inslntcf  his  creature 
man  in  such  civil,  physical,  inoi'al  and  spii’ittial  truths, 
as  were  calculated  to  fit  h.iin  for  his  station  iji  die  visible 
world,  and  gradually  prejiare  him  to  become  an  inhabi- 
tant of  that  invisible  one  lor  which  he  was  destined. 
The  first  of  these  purposes  was  best  jiromoted  by  crea- 
ting things  “according  to  their  kind,”  with  sexes  monoe- 
cious or  dia'cious  ; that  grouiis  of  beings  related  to  each 
other,  and  agiveing  in  their  general  -tructure,  might  dis- 
charge a common  function.  This  we  sec  to  be  the  case 
genendly  in  nature;  for  where  there  is  an  affinity  in  the 
struciurc,  there  is  usually  an  a.ffinity  in  the  function.  Tlie 
last, — or  the  instruction  of  man  in  his  jn-imeval  state:  of 
integrity  and  purity. — was  best  secured  by  placing  bcf{)r(‘ 
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him  lor  his  scrutiny  a book  of  emblems  or  symbols,  in 
whicli  one  thing,  either  by  its  form  or  qualities,  or  both, 
might  represent  another.  If  lie  was  informed  by  his  Crea- 
tor that  the  works  of  creation  constituted  such  a book,  by 
the  right  interpretation  of  which  he  might  arrive  at  spi- 
ritual verities  as  well  as  natural  knowledge,  curiosity 
and  the  desire  of  information  concerning  these  hioh  and 
important  subjects  would  stimulate  him  to  the  study 
of  the  mystic  volume  placed  before  him ; in  the  pro- 
gress of  which  he  would  doubtless  be  assisted  by  that 
Divine  guidance,  which  even  now  is  with  those  who 
honestly  seek  the  truth.  Both  divines  and  philosophers 
have  embraced  this  opinion,  which  is  built  upon  the 
word  of  God  itself®. 

This  last  purpose  of  the  Creator  was  the  root  of  the 
analogies,  connecting  different  objects  with  each  other 
that  have  no  real  affinity,  observable  in  the  works  of 
creation : so  that  from  the  bottom  to  the  top  of  the  scale 
of  being,  there  is  many  a series  of  analogous  forms,  as 
well  as  of  concatenated  ones ; and  the  intire  system  of 
nature  is  representative,  as  well  as  operative  : it  is  a kind 
of  Jamis  hifro7is,  which  reipiires  to  be  studied  in  two  as- 
pects looking  different  ways.  To  what  degree  of  know- 
ledge the  primeval  races  of  men  attained  after  the  fall, 
by  the  contemplation  and  study  of  this  book  of  nature, 
we  are  no  where  informed;  but  we  learn  from  the  highest 

® "I’lie  most  natural  ami  consistent  interpretation  of’  1 Cor.  xiii. 
12,  ajT/  3/’  feroTTga  iv  a.iuiyi^a.Ti,  is,  that  “ we  see 

now  as  it  were  in  a mirror  the  glory  of  God  redected  enigmatically 
by  the  things  that  he  has  made.”  Comp.  Rom.  i.  20 — . Onr  Sa- 
viour (I.nke  X.  1!).)  calls  serpents  and  scorpions  the  power  of  the 
enemp ; which  can  only  mean  that  they  arc  Jigures  or  of  the 

enemy. 
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authorily  that  the  revelation  that  Goo  tints  made  of  him- 
self was  ill  time  corrupted,  by  those  that  professing  them- 
selves to  be  'disc  became  fools,  to  the  grossest  idolatry, 
which  sunk  men  in  the  lowest  depths  of  scnsualily,  vice, 
and  wickedness*. 

In  no  country  was  this  eftect  more  lamentablv  stri- 
king than  in  Egypt,  whose  gods  were  all  selected  from 
the  animal  and  vegetable  kingdoms. 

“ ho  knows  not  to  w Iiat  monstrous  gods,  my  friend, 

The  mad  inhabitants  of  Egypt  bend  ? 

The  snake-devouring  ibis  these  inshrine, 
i hose  think  the  crocodile  alone  divine  ; 

Others  where  Thebes’  vast  ruins  strew  the  ground, 

And  shatter  d Memnon  yields  a magic  sound, 

Set  up  a glittering  brute  of  uncouth  shape, 

And  bow  before  the  image  of  an  ape  ! 

Thousands  regard  the  hound  with  holy  fear, 

Not  one  Diana  : — and  ’tis  dangerous  here 

To  violate  an  onion,  or  to  stain 

The  sanctity  of  leeks  with  tooth  profane. 

holy  nations,  in  whose  gardens  grow 
Such  deities ! ” 

This  species  of  iiloliitry  doubtle.ss  originally  resulted 
from  their  having  been  taught  that  things  in  nature  were 
symbols  of  things  above  nature,  and  of  the  attributes  and 
glory  of  the  Godhead.  In  process  of  time,  while  the  cor- 
luption  remained,  the  knowledge  which  had  been  thus 
abused  was  lost,  or  dimly  seen.  The  EgyjVdan  priest- 
hood perhaps  retained  some  remains  of  it;  but  by  them 
It  was  made  an  e.sotcric  doctrine,  not  to  be  communicated 
to  the  profane  vulgar,  who  were  suflercd  to  regard  the 
various  objects  of  their  superstitious  veneration,  not  as 

Hoiu.  i.  ^(f,  to  the  end  ol  the  chapter. 
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symbols,  but  as  possessed  of  an  inherent  divinity:  and 
probably  the  mysteries  of  Isis  in  Egypt,  and  of  Ceres  at 
Eleusis,  were  instituted,  tliat  this  esoteric  doctrine,  which 
was  to  be  kept  secret  and  sacred  from  the  common  peo- 
ple, might  not  be  lost. 

Kilt  this  kind  of  analogy  is  of  a higher  order  than  that 
of  which  I am  here  jirincipally  to  speak, — that,  namely, 
which  the  various  objects  of  nature  bear  to  each  other. 
This,  however,  though  of  a lower  rank,  is  essentially 
connected  with  the  other,  and  leads  to  it;  for  it  esta- 
blishes the  principle,  that  created  things  are  representa- 
tive or  symbolical : and  we  find,  when  we  view  them  in 
this  light,  that  as  we  ascend  from  the  lowest  beings  in 
the  scale  of  creation,  we  are  led  from  one  to  another  till 
we  reach  the  summit  or  centre  of  the  whole,  and  are 
thus  conducted  to  the  boundaries  of  this  visible  and  ma- 
terial system ; from  whence  we  may  conclude  that  we 
ought  not  here  to  stop,  but  go  on  to  something  invisible 
and  extra-mundane,  as  the  ultimate  object  intended  to  be 
reflected  from  this  great  speculum  of  creation — the  Cre- 
ator himself,  and  all  those  spirits,  virtues,  and  })ow'ers 
that  have  emanated  from  him. 

The  analogies  which  the  various  objects  of  the  ani- 
mal kingdom  mutually  exhibit,  have  lor  the  most  part 
been  either  overlooked  by  modern  Physiologists,  or  have 
been  mistaken  for  characters  that  indicate  affinity ; a cir- 
cumstance that  has  often  perplexed  or  disrupted  their 
systems.  Dr.  Virey  appears  to  have  been  one  of  the 
first  who  obtained  a general  idea  of  the  parallelism  of 
animals  in  this  respect-' ; and  M.  Savigny  lias  contrasted 
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(he  Maiulihiildhi  and  I lauslrl/a/a  ol  (he  iiibeet  tribes  as 
presenliii"  analojiies  to  each  other  ■*.  But  u countryman 
ot  our  own  (otleii  mentioned  with  honour  in  the  course 
of  our  correspondence),  peculiarly  gifted  by  nature,  and 
(jualified  by  education  and  Ids  line  of  study  for  such 
speculations,  and  possessing  moreover  the  invaluable  op- 
portunity of  consulting  at  his  ease  one  of  the  first  Ento- 
mological cabinets  in  Europe,  in  a work  that  will  for 
ever  couple  his  name  with  the  science  that  he  cultivates*^, 
— has  first  taught  the  Naturalist  the  respective  value  and 
real  distinctions  of  the  two  kinds  of  relationship  that  I 
am  now  discussing.  lie  has  opened  to  the  philosopher, 
the  moralist  and  the  divine,  that  hitherto  closeol  door  by 
which  our  first  parents  and  their  immediate  descendants 
entered  the  temple  of  nature,  and  studied  the  symbols  of 
knowledge  that  were  there  presented  to  them : and  in 
addition  to  his  labours  (in  numerous  respects  successful), 
in  em.leavouring  to  trace  out  the  natural  groups  of  beings 
connected  by  qjjiiiiti/,  has  pointed  out  how  they  illustrate 
each  otlier  by  (t?uilogj;  thus  affording,  as  was  before  ob- 
served'^, a most  triumphant  reply  to  the  arguments  of 
those  modern  sophists,  who,  from  the  graduated  scale  of 
affinities  observable  in  creation,  were  endeavouring  to 
])rove  that  animals,  in  the  lapse  of  ages,  were  in  fact  their 
own  creators'*. 

For  the  more  satisfactory  elucidatimi  of  the  subject 
before  us,  I shall  consider,  first,  how  we  are  to  distinguish 
affinities  from  analogies:  and  then  mention  .-.ome  of  the 
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various  iustances  ol’  the  hitter  that  occur  between  insects 
and  other  animals,  and  betweeen  different  tribes  of  in- 
sects tliemselves. 

To  know  w'hat  characters  denote  affinity  and  what 
are  merely  analogical,  it  must  be  kept  in  mind  that  the 
former  being  predicated  of  beings  in  a scries  (whether 
that  series  has  its  gyrations  that  return  into  themselves, 
or  proceeds  in  a right  line,  or  assumes  any  other  inter- 
mediate direction,  it  matters  not),  it  cannot  be  satisfac- 
torily ascertained  but  by  considering  attentively  the  gra- 
dual approximation  or  recession  of  the  structure  to  or 
from  a certain  type  in  any  point  of  such  series.  If,  there- 
fore, you  wish  to  ascertain  whether  the  characters,  in 
which  any  given  object  resembles  other  objects  in  certain 
groups,  indicate  affinity  or  only  analogy,  you  must  first 
make  yourself  accjuainted  w'ith  the  common  features  which 
distinguish  the  animals  known  to  belong  to  that  group, 
— either  those  relatiuff  to  their  structure,  or  to  their 
habits  and  economy.  If  the  object  under  your  eye  par- 
takes in  these  characters  more  or  less,  in  proportion  as 
it  approaches  the  type  or  recedes  from  it,  the  relation  it 
exhibits  is  that  of  a//inifi/;  but  if,  though  it  resembles 
some  members  of  it  in  several  jioints  of  its  structure,  it 
differs  from  the  w'hole  group  in  the  general  features  and 
characteristic  marks  that  distinguish  it,  the  relation  it 
bears  to  those  members  is  merely  that  of  Thus, 

for  instance,  Ascalaphus  ilalicus  in  its  antennae,  the  co- 
louring of  its  wings,  and  its  general  aspect,  exhibits  a 
striking  resemblance  to  a hnltcrjij) ; yet  a closer  examina- 
tion of  its  characters  will  satisfy  anyone  that  it  is  in  (piite 
a different  series,  and  lias  no  whatever  to  that 
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^emis.  A departure,  liowever,  in  only  one  respect  I'roni 
wliat  niav  be  called  the  normal  cluiractei'S  of  its  group, 
does  not  annul  the  claim  of  any  tribe  of  insects  to  remain 
in  it ; since  this  very  often  only  indicates  a retrocession 
from  the  type,  and  not  a disruption  of  its  ties  of  affinity. 
Thus  the  saw-flies  [Tenthvedo  L.)  dilfer  from  the  other 
Hijmenoptcra^  though  not  in  their  pupa?,  yet  more  or  less 
in  their  larva' ; but  this  alone  cannot  countervail  their 
agreement  with  that  Order  in  their  organs  of  manduca- 
tion  and  motion,  in  theii"  ovipositor,  and  in  the  other  de- 
tails of  their  structured 

I have  on  a former  occasion  pointed  out  many  of  the 
analogies  which  take  place  between  insects  and  other 
parts  of  the  animal  kingdom,  and  even  between  insects 
and  the  mineral  and  vegetable  kingdoms*’:  I shall  now 
resume  the  subject  more  at  large,  but  without  recurring 
to  those  last  mentioned.  In  considering  the  analogies 
which  connect  insects  with  other  animals,  or  which  they 
exhibit  with  respect  to  each  other,  we  may  have  recourse 
to  /tco  methods.  ^^T  may  either  consider  them  as  placed 
somewhere  between  the  two  extremes  of  a convolving 
series,  from  which  station  we  may  trace  these  analogies 
Kjnvards  and  do-iscirdsards  towards  each  limit ; or  we  may 
conceive  them  and  other  animals  in  this  respect  arranged 
in  a number  of  series  that  are  parallel  to  each  other,  in 
which  the  opposite  points  are  analogous.  The  first  mode 
will  perhaps  best  explain  the  analogies  that  exist  between 
insects  and  other  animals,  anti  the  last  those  between  dif- 
ferent groups  of  insects  themselves.  I shall  give  an  ex- 
ample. or  two  of  each  metluxl,  beginning  with  the  first. 


■*  See  .ihuvc,  1'.  — . 
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1 here  are  two  tribes  in  the  animal  kingdom  that  seem 
placed  in  contrast  to  each  other,  botli  by  their  habits  and 
by  their  structure.  One  ot  these  is  carnivorous,  living 
by  rapine  and  bloodshed,  and  cannot  be  rendered  sub- 
servient to  our  domestic  purposes  ; while  the  other  is 
herbivorous  or  granivorous,  is  (juiet  in  its  habits,  and 
easily  domesticated.  Amongst  insects  we  find  the  re- 
presentatives ot  both  : those  of  the  first  tribe  are  distin- 
guished by  their  predaceous  habits,  by  the  open  attacks, 
or  by  the  various  snares  and  artifices  which  they  employ 
to  entrap  and  destroy  other  insects.  They  may  usually'  be 
known  by  their  powerful  jaws  or  instruments  of  suction; 
by  their  prominent  or  ferocious  eyes  ; by  the  swiftness 
of  their  motions,  either  on  the  earth,  in  the  air,  or  in  the 
water ; by  their  fraud  and  artifice  in  lying  in  wait  for 
their  prey.  Amongst  the  Coleoptcra,  the  Predaceous 
beetles, — including  the  Linnean  genera  Cicindela,  Cara- 
bus,  Dj/lisciis,  and  Gijrhms, — are  of  this  description;  and 
they'  symbolize  those  higher  animals  that  by'  open  vio- 
lence attack  and  devour  their  prey:  — for  instance,  the 
sharks,  pikes,  &c.,  amongst  the  fishes;  the  eagles,  hawks, 
fkc.,  amongst  the  birds ; and  the  whole  leline  genus 
amongst  the  beasts.  Similar  characters  give  a similar 
relation  of  analogy  to  the  Mantuhe  and  Libcllulina 
amongst  the  Ovthoptcra  and  Ncuruplcra.  The  whole 
family'  of  Aruchne,  the  larva?  of  the  Myrmdeonina,  i^c., 
portray  those  animals  that  to  ferocity  adil  cunning  and 
stnitageui,  or  suck  the  blood  of  their  victims.  The  my- 
riapods symbolize  in  a striking  manner  the  Ophidian 
reptiles.  Look  at  an  1/il/is,  anil  both  in  its  motions  anil 
form  yon  will  acknowledge  that  it  re}iresents  a living  ser- 
penl ; next  turn  youi'  eyes  to  a centipede  or  Scolopciidn/, 
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:ui(l  vou  will  liiitl  it  nearly  an  exact  model  of  llie  skele- 
ton of  a (lend  one,  the  Hat  sejrnicnts  of  its  body  I'csem- 
blin^'  the  vertebra',  its  cnrvini^-  legs  the  ribs,  and  its  ve- 
nonions  maxilhe  the  poison-langs.  'I'he  great  body  ot 
the  Ordioptera,  the  llumoptcrous  llcmipio  a,  the  Lepido- 
ptera,  aiul  Triclioptera^  allbrd  no  example  of  Predaceous 
insects.  All  the  analogies  1 have  here  particularized, 
ascending  from  the  insect,  terminate  in  races  ol  a corre- 
sponding character  and  aspect  amongst  \\\>i  Mammalia, 
and  thus  lead  us  towards  man  himseltior  rather  to  men  in 
whose  minds  those  bad  and  malignant  (jualities  j)revail, 
which,  when  accompanied  by  power,  harass  aiul  lay  waste 
mankind  ; and  thus  a.scending  irom  symbol  to  symbol,  we 
arrive  at  an  animal  who  in  his  own  })erson  unites  both 
matter  ami  sj)iril,  and  is  thus  the  member  both  ot  a vi- 
sible and  invisible  world  ; and  we  are  lurther  instructed 
by  these  symbols, — jierpetually  recurring  under  different 
forms, — in  the  existence  <.>1  evil  and  malignant  spirits, 
whose  object  and  delight  is  the  corporeal  and  spiritual 
ruin  of  the  noble  creature  who  is  placed  at  the  head  ol 
the  visible  works  ol  Cion, 

The  other  tribe  of  animals  that  1 mentioned  of  a milder 
character,  may  be  looked  upon  as  represented  by  many 
herbivorous,  or  not  carnivorous,  insects  ; amongst  others, 
the  Lamellicorn  beetles  imitate  them  by  their  remarkable 
horns,  so  that  th(>y  wear  tlie  aspect  ol  miniature  bulls,  or 
deer,  or  antelopes*^,  or  rams,  or  goats,  whether  these 
Injrns  arc  processes  ol  the  head  or  ol  the  upper  jaws.  1 he 

” A remarkable;  imitation  of  an  antelope’^  horn,  in  the  possession 
of  !v.  I).  Alcsamler,  Msij.  b'.L.S.,  i,  lipnirial  in  tliclillli  Number  o(  llie 
'/.Kulo'Punl  .Jo'ini'iL 
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gregarious  Hymenopteru,  some  ol‘  which  Ibrm  part  of  our 
domestic  treasures,  may  be  regarded  in  some  degree  as 
belonging  to  this  department.  From  insects  the  ascent 
upwards,  with  regard  to  form,  is  by  some  of  the  bi’anchi- 
ostegous  fishes,  which  symbolize  the  horns  of  cattle ; with 
regard  to  character,  by  the  various  species  of  Cpprimis  and 
other  similar  genera. — Whether  any  of  the  reptiles  may 
be  looked  upon  as  falling  into  this  division,  1 am  not 
sufliciently  conversant  with  them  to  assert;  but  if  any,  the 
Chelonians,  or  tortoise  and  turtle  tribes,  are  entitled  to 
that  distinction.  Amongst  the  birds,  the  Gallhuv  and^«- 
sercs, — from  which  Orders  we  derive  our  domestic  poul- 
try, whether  terrestrial  or  acjuatic, — and  our  game,  form 
the  step  next  below  the  ruminants,  or  cattle:  and  we  are 
thus  again  led  towaixis  man,  and  are  symbolically  instruct- 
ed in  those  domestic  and  social  qualities  which  endear  us 
to  each  other,  best  promote  the  general  welfare,  and  ren- 
der us  most  like  good  spirits  and  the  Divinity  himself; 
of  whom  the  perpetual  recurrence  of  animals  exhibiting 
these  amiable  and  useful  qualities  is  calculated  to  im- 
press upon  us  some  notion.  I might  mention  many  more 
instances  ol' ascending  analogies;  as  from  some  of  the  Di- 
ptera  by  the  parrots,  to  the  (^uadrumanes  or  monkey 
tribes — or  fi’om  some  of  the  IididcC  that  roll  themselves 
into  a ball,  to  the  Armadillo ; but  these  are  sufficient  to 
set  your  mind  at  work  upon  the  subject,  so  that  you  may 
trace  them  for  yourself.  Nor  shall  1 occupy  your  time 
by  pointing  out  how  analogies  may  be  traced  from  in- 
sects downwards  towards  the  lowest  term  in  the  scale  ol 
animal  life,  but  proceed  to  consider  the  analogies  ob- 
servable between  insects  ihemselves ; in  which  I shall  fob 
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low  ilie  second  method  lately  mentioned,  and  eonsider 
them  as  arranged  in  parallel  series. 

In  studying  the  analogies  that  take  place  between  in- 
sects themselves,  we  should  always  hear  in  mind  that  our 
imjniry  is  not  concerning  an  qffinitj  which  demands  a 
correspondence  in  various  particulars  that  are  not  neces- 
sary to  constitute  an  analogy ; as,  for  instance,  that  there 
should  be  a mutual  imitation  in  all  the  states  of  any  two 
insects.  W herever  we  discover  a marked  resemblance 
between  two  perfect  insects,  there  is  a true  analogy, 
though  their  metamorphosis  may  differ;  and  where  there 
is  not  that  resemblance,  though  the  metamorphosis  may 
agree,  there  is  no  analogy.  In  fact,  insects  are  some- 
times analogous  in  their  state  and  not  in  their  lost ; 
and  at  other  times  analogous  in  their  last  and  not  in  their 
first ; but  the  analogy  is  most  perfect  when  it  holds  in 
all  their  states  ; it  then,  indeed,  almost  approaches  to  an 
allinity.  They  may  also  be  analogous  to  each  other  in 
their  habits  and  economy,  when  there  is  little  or  no  re- 
semblance in  ihfwform;  and,  vice  versa,  be  analogous  in 
theii\/o;v«  and  not  in  their  habits.  So  that  dillerent  sets 
of  analogies  may  be  assumed  as  foundations  for  different 
systems.  Thus  Mr,  MacLeay  assumes  the  metamor- 
phosis as  the  basis  of  analogy  between  the  corresponding 
Orders  of  Mandibulata  anti  Hanstellata^,  while  M.  Sa- 
vigny  compares  iha  perfect  insects'^’:  the  result  therefore 
dillcrs  in  some  instances.  1 shall  now  lay  before  you 
in  a tabular  view  their  j)lans  anti  my  own. 

■*  Ihir.  J'tiiloiiiotdg.  I.')!!.  Coilip.  Linn.  'I'lrnu.  xiv.  (17 — • 
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Savigny. 

M A N n 1 15 U L A TA.  H A USTELLAT A. 

Neuroptera  ^ 

Ascalaphus  S 
Hymeiioptera')^ 

Exiccra  i 

Ortlioptera 
Locusla  L.  i 

Aptera 
Xinnits 


} 


f Lepicloptera 
\ Papilio 
f Diptera 
I Tahanus 
f rioiiioptera 
\ Cicada 
f Aplianiptera 
\ Pulex. 


MacLeay. 

Trichoptera  Lepicloptera 

Hymenoptera  Diptera 

Coleoptera Aptera 

Ortlioptera Heiniptera 

Neuroptera  Homoptera. 

K.  AND  S. 

Coleoptera Memiptera  Leach 

Ortlioiitera Homoptera  Leach 

Neuroptera Lepicloptera 

HviDEiioptera Dijitcra. 

In  these  two  last  columns,  you  see,  I clifl'er  little  from 
M.  Savii,niy:  I merely  exclude  the  Aphaniptera  as 
forming  an  osculant  Order,  and  I have  added  the  Co~ 
IcopLera  and  Heteropterous //cw/yiA’/a  lor  reasons  I shall 
soon  assign.  From  Mr.  MacLeay  I diller  more  widely, 
which  lias  resulted  from  our  dilTerent  ideas  as  to  the 
im'de  of  tracing  analogies;  his  theory  leading  him  to  the 
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)iit'lamorp/iOsis,iind  mine  load i)i<j  me*''  to  lliey;r?yrr/  insect, 
lor  the  loimdation  of  oiir  several  systems.  It  remains  that 
1 show  how  each  ol'  the  pairs  in  my  columns  represent 
each  other  ; hut  1 must  observe,  that  the  analogies  exhi- 
l)itecl  bv  insects  in  the  corresponding  Orders  of  these 
columns  are  not  ccpially  striking  in  all  their  respective 
members  ; but  only  in  certain  individual  species  or  ge- 
nera, more  or  less  numerous,  by  which  the  nearest  ap- 
proach is  made  to  the  contrasted  forms. 

To  begin  with  the  Colcoplcra  and  Heteroj)terous  Hc- 
miptera. — Both  are  distinguished  by  having  an  ample 
prothorax,  a conspicuous  scutcllum,  the  neuration  of  their 
wings,  the  substance  of  the  hard  part  of  their  Junncly- 
tra,  which,  as  in  Colcoptcra,  sometimes  imitates  horn 
and  sometimes  leather,  and  is  occasionally,  like  elytra, 
lined  with  a Injpoderma^  ; the  articulation  of  the  head 
with  the  trunk  is  likewise  the  same  in  both*'  : and  some 
lleteropterous  species  so  strikingly  resemble  beetles  {Ly- 
g(ei/s  hrevipennis  Latr.,  8cc.),  having  little  or  no  mem- 
brane at  the  end  of  their  hemelytra,  that  they  might 
easily  be  mistaken  for  them.  These  circumstances  prove, 
I think,  that  this  suborder  is  more  analoo-ous  to  the 
Coleoptera  than  to  the  Orthoptcra,  with  which  it  agrees 
in  scarcely  any  respect  but  its  metamorphosis.  The 
counterparts  of  this  last  Order  indeed,  instead  of  the 
llelcroptcrous.,  are  to  be  sought  for  amongst  the  Ilomo- 
plerous  I lemiptera,  various  species  of  which  exhibit  a 
most  marked  and  multifarious  analogy  with  numerous 
Orlhoptera.  Many  of  both  Orders  [Cicada  Latr.,  Lo- 
casta  L.),  as  you  have  heard  long  since,  are  signalized 

" See  above,  p . ''  III.  [)[).  tiOO 

Ibid.  |).  1 1 
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by  possessing  the  same  powers  of  song,  and  produced 
by  an  analogous  organ  “ ; a large  proportion  also  of  both 
are  endued  with  wonderful  saltatorious  powers,  and  their 
posterior  tibiae  are  similarly  armed;  their  legs  in  general 
also  are  longitudinally  angular,  and  the  head  in  both 
articulates  with  the  trunk  in  the  same  manner'^.  In  both 
Orders  also,  the  upper  organs  of  flight  are  most  com- 
monly tegmina,  but  sometimes  in  both  they  are  nearly 
membranous,  like  xvings.  In  Centrotus  F.  and  Acrydium 
F.,  the  one  Homoptcrous.  and  the  other  Orthopterous,  the 
front  is  bilobed,  the  eyes  are  small ; there  are  only  two 
steminata  between  the  eyes ; the  prolhorax  is  conspi- 
cuous, and  behind  is  producted  into  a long  scutelliform 
process,  under  which  all  the  parts  also  are  analogous ; 
the  abdomen  articulates  with  the  trunk  in  the  same  way, 
is  similar  in  shape  in  both,  and  consists  of  short  inoscu- 
lating segments.  Some  Fulgoridec  and  Truxalidcs  agree 
also  in  their  producted  front.  Other  analogous  charac- 
ters might  be  named  between  these  tribes,  but  these  are 
sufficient  to  confirm  M.  Savigny’s  opinion.  That  the 
Ncuroptera  pi’esent  analogies  to  the  Lcpidoptera,  though 
they  differ  so  widely  from  them  in  their  metamorphosis 
and  habits,  is  evident  from  the  instance  lately  adduced 
of  Ascalaphns  italicus,  which  was  desci’ibed  as  a butterfly 
byScopoli'^;  and  many  of  the  LihclluUna,  by  their  wings, 
partly  transparent  and  partly  opaque,  and  by  the  shape 
of  those  organs  and  of  their  bodies,  imitate  the  Helico- 
nian .butterflies : and  this  resemblance  is  much  more 
striking  than  any  that  occurs  between  the  perfect  insects 
in  tlie  Ncuroptera  and  Ilomopterous  Ilcmipfcra.  Wfith 

''  Voi,.  III.  p.  414. 


” Voi..  II.  p.  ;!!)!)-. 

‘ Knl.  Cam.  IGH.  n.  44(1. 


regartl  to  llie  Hijmenoplort  and  Diptcra  tlie  aiialoo'y  is 
undisputed,  and  must  strike  every  belioliler;  and  one 
would  almost  say  it  was  a real  affinity,  were  it  not  that 
the  resemblance  is  not  only  oeneral  between  Order  and 
Order,  but  that  almost  every  Ilymenopterous  tribe  has 
its  counterpart  amongst  the  Diptera ; the  saw-flies* 
for  instance,  the  ichneumons,  the  various  false-wasps'’, 
the  false-bees  the  bees,  the  humble-bees,  the  ants, 
S:c.,  severally  find  there  a re|)resentative  that  wears 
its  livery  and  general  aspect : a circumstance  which 
evidently  proves  that  it  was  jiart  of  the  plan  of  the 
CuEATOHtoplace  them  in  contrast  with  each  other.  Were 
I to  jnirsne  this  subject  further,  it  might  not  be  difficult 
to  show  that  were  the  tribes  of  Mandihulata  or  of  Haus- 
telluta  also  arranged  in  columns,  analogies  would  be  dis- 
coverable between  their  corresponding  points  ; this 
seems  to  be  ISIr.  MacLeay’s  opinion^;  and  it  is  worth 
your  pursuing  the  subject  further,  which  cannot  but 
jirove  very  interesting. 

But  though  the  general  analogy  of  these  columns  is 
that  of  Order  to  Order,  yet  individual  species  in  each 
Ordei’  sometimes  find  their  representatives  in  a different 
one  from  that  with  which  they  generally  are  contrasted; 
— thus  some  Diptcrep  as  Culcx,  by  the  scales  on  the  veins 
and  other  parts  of  their  wings,  are  analogous  to  Lepi- 
doptcra  rather  than  Upmcnoptvra'^ ; as  is  also  the  genus 
Psijchoda  Latr.  by  its  form. 

We  come  now  to  the  consideration  of  a questirm  not 

* Meigcn  has  figured  a Dijitcrous  insect  exactly  resembling  a Cim- 
hex ; but  not  having  his  work,  I cannot  refer  to  the  jilate. 

Prcvdoncs  Latr.,  &C.  *■  Andreita  F.,  &c. 

'*  Hot.  Kntoiiioldg.  4.‘)7.  ■’  Voi . III.  |).  (lAi). 
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easy  to  he  decided, — I mean,  wliich  Order  of  insects  is 
to  have  the  precedency,  and  which  is  the  coTuiecting  link 
that  unites  them  to  Vertebrate  animals. 

Linnc  (and  Mr.  MacLeay  seems  in  this  to  coincide 
with  him)  considered  the  Colcoptera  as  at  the  head  of  the 
Class  of  insects ; De  Geer  thought  the  Tjepidoptcra  en- 
titled to  that  honour;  Latreille  and  Cuvier  begin  with 
the  Aptera  ; Marcel  de  8erres  favours  the  Ort/ioplera^ ; 
and  others,  on  account  of  their  admirable  economy,  have 
made  the  Hif»ie7iopfcra  the  princes  of  the  insect  world 
If  the.  claim  to  priority  was  to  be  decided  by  the  excjui- 
siteness  of  instincts  and  the  benehts  conferred  upon  the 
human  race,  doubtless  it  would  be  in  favour  of  the  last- 
mentioned  insects.  If  the  power  to  do  mischief  carried 
it,  and  to  lay  waste  the  earth,  the  Orthoptcrn  woidtl  be 
entitled  as  much  as  any  to  the  bad  pre-eminence.  It 
beauty,  and  grace,  and  gaiety,  and  sjilendour  of  colours 
were  the  great  requisite,  and  the  law  enjoined,  Detur 
pulchriori, — the  Lcpidoplcra  would  doubtless  win  the 
throne.  But  if  perfection  and  solidity  ot  structure,  as 
they  ought,  are  to  regulate  this  point;  we  must,  I think, 
with  the  illustrious  Swede,  assign  the  palm  to  the  Co- 
leoptera.  If  we  consider  these  in  all  their  parts,  the 
organs  for  flight  only  excejited,  they  seem  more  })erfectly 
formed  and  finished  than  the  insects  of  any  other  order. 
But  which  of  the  Coleopterous  tribes  are  entitled  to  the 
precedency  ^ Linne  placed  the  Ijamellicorn  beetles  at 
the  head  of  the  order,  beginning  with  the  DynaAidcr, 
probably  led  by  some  characters  which  seem  to  connect 
these  with  the  Branchiosiegous  fishes.  In  this  he  was 
followed  by  I'abricius.  But  I.atreille  ami  most  modern 

' Mem.  cin  Mm.  IHIO.  l.^C. 
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Kiitomolo«is(s  have  l)e<riui  with  Cicindcla  L.  and  the 
other  Predaceous  beetles.  I am  not  certain  what  are 
Mr.  Mac  Leay’s  sentiments  on  tliis  subject;  but  from 
what  he  savs  in  Ins  Anmdosa  Jai'anica^,  it  does  not  ap- 
pear that  he  is  a convert  to  the  latter  opinion.  Bulk 
and  stren<rth  seem  the  most  strikiim  characteristics  of 
the  former  tribe,  which  rei)resent  the  cattle  or  ruminants 
amongst  \’ertebrate  animals. — Strength  united  with  agi- 
lity and  a considerable  portion  of  grace  and  symmetry 
evidently  confers  a degree  of  pre-eminence  upon  the  lat- 
ter, symbolizing  the  feline  race,  which  seems  to  throw 
no  small  weight  into  their  scale. 

There  are  two  Classes  of  Vertebrate  animals  with 
which  insects  may  a})pear  to  claim  kindred.  Thejishes, 
and  the  reptiles.  Fishes  in  their  fins  exhibit  no  small 
resemblance  to  insects ; the  pectoral  and  ventral  ones 
representing  their  arms  and  legs,  and  the  dorsal  ones 
their  wings : Pegasus  Draco  in  this  last  respect  is  not 
unlike  a buttei’fly'^.  In  some  genera  {Ostracion,  Pega- 
sus, See.),  like  insects  the  animal  is  covered  with  a hard 
shell  or  crust,  formed  by  the  union  of  its  scales.  The 
oi-al  cirrhi  of  many  fishes  seem  analogous  to  tlie  2)‘^lpi 
of  insects;  and  in  some  a jiair  longer  than  the  rest  re- 
present their  antenna;'^.  Another  circumstance  in  which 
insects  and  fishes  correspond,  is  the  wonderful  variety  of 
forms,  often  in  the  greatest  degree  eccentric,  that  occurs 
in  both  Classes.  Some  of  the  cyclostomous  fishes,  as 
Ammoccclus  Dmn.,  Gastrohranchus  Bloch,  are  supposed 
to  connect  the  fishes  with  the  Anmdosa,  by  means  of  the 

■*  Anniilox.  Javan,  i.  1. 

’’  N'.  Diet.  (I'Hkl.  Xnt.  XXV.  1 1.5 — . xxvii,  I.  M.  !S. y.  1. 

' Piso  I[i.'!l.  .Vl7^  (;;4.  (’unit  1.  .fundin  v. 
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Annelida  as  an  osculant  Class'",  which  Mr.  MacLeay  re- 
gards as  the  passage  to  tlie  Chilopoda^ : his  Mandibulata 
he  considers  as  passing  into  the  Anoplura  by  means  of 
some  osculant  Order  as  yet  unknown"'.  But  I must  con- 
fess I can  see  no  good  ground  for  this  last  transition : — 
the  Anoplura  appear  much  more  nearly  related  to  Psocus^ 
especially  by  the  apterous  species  Psncus  pulsaforius'^, 
than  to  any  Coleopferotis  insect.  But  having  stated  these 
oj)inions,  I shall  leave  you  to  draw  your  own  conclusions, 
as  the  question  is  still  perplexed  with  many  difficulties.  I 
am  ready  to  admit  that  some  Vertebrates  approach  near 
to  the  Annelida  ; but  that  it  is  through  them  alone  that 
^ they  are  connected  with  insects,  is  not  at  present  clear. 

With  regard  to  reptileR^  they  seem  to  be  connected 
with  insects  by  several  characters.  In  the  ChelonianSy 
the  skeleton  merges  in  the  external  carapace  or 
shell  ; the  Ophidianx  change  their  skin  like  larvae  ; 
the  Batracliianx  undergo  metamorphoses  ; some  of  the 
Sawians  also  have  their  changes ; and  the  Draco  vola?is 
has  winfjs  somewhat  analogous  to  those  of  insects'. 
Were  I to  be  asked  what  Order  of  insects  could  con- 
nect with  reptiles,  I should  point  to  the  Orfhopfera,  es- 
pecially Grijllus  L.,  which  by  their  noise  and  saltato- 
rious  powers  not  a little  resemble  frogs ; and  the  larvae 
of  some  strikingly  imitate  their  form  ^ : and  of  others 
even  that  of  a lizard  But  these  resemblances,  after  all, 
may  only  indicate  analogies. 

■’  N.  Dirl.  (V Hint.  Xat.  xxvii.  3;].').  Hor.  Enlnmolng.  303. 

'•  Ihid.  381  " Ibid.  3')4,  300,  .307. 

'*  Tliis  insect,  except  in  its  antenn.'c,  so  nearly  resembles  a Xir- 
mm,  that  it  might  be  mistakoTi  for  one.  See  Coquebert  JUustr. 
Iron.  i.  t.  ii.  /.  14.  ' Voi,.  III.  p.  .^93. 
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After  tiie  very  general  idea  tliat  I have  attempted  to 
embody  for  yon  of  the  System  of  Insects  ; of  tlie  groups 
in  which  nature  Jias  arranged  them,  and  their  mutual 
relations ; it  will  not  be  out  of  place,  if  I next  state  to 
you  what  has  been  effected  by  Entomologists  towards 
reducing  them  to  order  : or,  in  other  words,  if  I give  3mu 
some  account  of  the  various  Methods  and  Sj/stems^,  be- 
ginning with  the  earliest,  that  have  appeared  and  had 
their  day',  which  will  include  a history  of  the  progress  of 
our  science  from  its  commencement  to  its  present  era. 

In  writing  the  history  of  any  science,  two  modes  pre- 
sent themselves.  We  may  either  give  a chronological  re- 
view of  all  the  circumstances  and  publications  connected 
with  it ; or  content  ourselves  with  a rapid  survey,  dwell- 
ing oidy  on  the  principal  epochs,  and  those  lights  of  the 
science  who  by  their  immoi'tal  labours  gave  birth  to 
them.  The  latter  is  that  on  every  account  best  suited 
to  our  present  jmrpose,  which  I shall  therefore  here 
adopt. 

There  seem  to  me  to  be  seven  principal  epochs  into 
which  the  Ilistoi  v'  of  Entomology  mav  be  divided  : viz. 

‘ Sfc  above,  p.  li.S.i  — . 
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1.  TJie  Era  of  the  Ancients.  2.  The  Era  of  the  revival 
of  the  science  after  the  darkness  of  the  middle  ages. 
3.  The  Era  of  Swammerdam  and  Ray,  or  of  the  Meta- 
morphotic  System.  4.  The  Era  of  Linnc,  or  of  the  Alary 
System.  5.  The  Era  of  Fabricius,  or  of  the  Maxillary 
System.  6.  The  Era  of  Latreille,  or  of  the  ^Eclectic 
System.  And  7.  The  Era  of  MacLeay,  or  of  the  Qtimary 
System.  All  of  these  appear  to  form  important  points, 
or  resting-places,  in  the  progress  of  the  science  towards 
its  acme ; and  of  each  of  these  I shall  now  proceed  to 
give  you  a brief  account. 

1.  The  Era  of  the  Ancients.  To  ascertain  what  atten- 
tion was  paid  to  insects  in  the  earliest  ages,  we  must 
have  recourse  to  the  most  ancient  of  records,  the  Old 
Testament.  In  this  sacred  volume  we  are  informed  that 
after  the  Creation  God  brought  the  creatures  to  Adam 
that  he  might  name  them®.  Now  the  first  man,  in  his 
unimpaired  state  of  corporeal,  mental,  and  spiritual 
soundness,  under  the  divine  guidance  doubtless  imposed 
upon  them  names  significant  of  their  qualities  or  struc- 
ture ; which  according  to  Plato  was  a work  above  human 
wisdom,  and  on  account  of  which  the  ancient  Hebrews 
deduced  that  Adam  was  a philosopher  of  the  highest 
endowments’®.  Whether  on  this  great  and  interesting 
occasion  he  gave  names  to  individual  species,  or  only  to 
natural  groups,  does  not  clearly  appear.  But  probably 
as  they  were  created,  so  were  they  brought  before  him 
“ According  to  their  kinds 

Subsequently  Moses  will  be  thought  to  have  possessed 
no  ordinary  knowledge  of  insects,  if  we  suppose,  as  the 

" Genes,  ii.  19 — . ''  Pol.  Si/nops.  on  Genes,  ii. 
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ingenious  remarks  ol’  Professor  Liclitenstein render 
probable,  that  he  distinguishes  as  clean  insects  the  Fabri- 
cian  genera  G}yllus,  Locusla,  'J)  iu'alis,and  Acheta,  which 
a person  unobservant  of  these  animals  would  have  con- 
founded together.  This  discrimination  presnpj)oses  this 
knowledge  of  their  general  characters,  not  only  in  the 
Jewish  lawgiver,  but  also  in  the  people  themselves  to 
whom  the  j)recepl  was  addressed,  to  whom  it  would 
otherw  ise  have  been  dc  ignotis. 

Allusion  is  made  in  Floly  \V  rit  to  insects  of  almost 
evei'v  one  ol'the  modern  Orders’^.  They  are  represented 
as  employed  divi)iitus  sometimes  to  annoy  the  enemies 
of  the  Israelites,  and  at  others  to  punish  that  people 
themselves  when  they  apostatized  from  their  God.  The 
prophets  frequently  introduce  them  as  symbols  of  ene- 
mies that  lay  waste  or  oppress  the  church : as  the  Jli/  of 
the  Ethiopians  or  Egyptians;  the  bcc  of  the  Assyrians; 
and  the  locust  of  the  followers  of  Mahomet  and  other 
similar  destroyers  That  Solomon,  amongst  other  ob- 
jects to  the  investigation  of  which  his  divinely  inspired 
wisdom  directed  him,  did  not  deem  insects,  those  “ Little 
things  upon  the  earth unworthy  of  his  attention,  we 
know  from  Scripture  ® ; but  as  his  physical  writings  are 
lost,  we  are  ignorant  whether  he  treated  of  their  natural 
arrangement,  their  economy  and  history,  or  of  the  in- 
struction they  alFord  analogically  considered.  Where 

•*  Linn.  Trans,  iv.  .51 — . Sec  Levit.  xi.  20 — . 

Tlie  Xeuroptera  appears  to  be  tile  only  Order  not  so  signalized. 
It  is  worthy  of  notice  that  insects  are  usually  noticed  gcnericalJj/ 
and  not  specifically  in  Scripture.  On  the  insects  of  Scripture  see 
Bocharl  I/ierozoic.  ii.  I.  iv.  ' /.««?.  vii.  18.  .locl  ii.  Ilev.  ix.  .'1. 

''  Tnw.  .XXX.  24  — . = 1 Kings  iv.  .Xl. 
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he  has  referred  to  them  incidentally,  it  is  generally  with 
this  latter  view. 

If  we  turn  from  the  word  and  people  of  God  to  the 
Lovers  ofisisdom  (as  they  modestly  styled  themselves)  of 
the  heathen  world,  and  their  writings ; we  shall  discern 
amongst  them  a great  light  shining,  the  beams  of  which 
illuminate  even  our  own  times.  In  the  illustrious  Stagy- 
rite  we  recognize — “ The  father  of  philosophy,  at  least 
of  our  philosophy,  who,  rising  superior  to  the  darkness 
in  which  he  lived,  darted  his  penetrating  glance  through 
all  nature,  and  established  principles  which  a long  course 
of  ages  of  inquiry  have  but  confirmed.  With  Aristotle 
begins  the  real  History  of  science : and  how  much  so- 
ever he  may  have  erred  upon  particular  points,  the  great- 
ness of  his  conceptions  and  the  justness  of  his  ideas,  on 
the  whole  entitle  him  to  our  high  veneration.  His  la- 
bours in  the  investigation  of  the  Animal  Kingdom  have 
laid  the  foundation  of  the  knowledge  we  now  possess®.” 
This  language  of  the  learned  President  of  the  Linnean 
Society  is  particulai’ly  applicable  to  what  this  great  and 
original  genius  has  effected  in  Lntomology.  We  have 
seen  upon  a former  occasion^,  that  Linne  himself  had 
not  those  precise  ideas  of  the  limits  of  tlie  Class  Lisecia, 
which  Aristotle  so  many  centuries  before  him  had 
adopted.  In  stating  the  obligations  of  Entomology  to 
this  true  sfavant^  I shall  begin  by  laying  before  you  a 
tabular  view  of  what  may  be  called  his  system,  as  far  as 
I have  been  able  to  collect  it  from  his  works,  especially 
his  History  of  Animals. 


" Tenn.  Trans,  i. 
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f I’tcrota  vcl 
I Ptilota* 


<! 


' ( 'oleoptera'’. 

I^eiletica  = Orlhoptcrn  sa/latoria  Lair.'' 
Asloinata=  Hemiptern  Latr/ 

Psy  elite  = Lepidoptera^. 


Tetraiitcra 

Diptcra'^ 


riiiajoi'a  = L.  Ortho- 

J plcra  ciirsorin  Latr.** 
LOpistlioceiUra=  Ili/nicnoplera 

/'minora=  Tipido,  &c. 

J Eniprostlioeentra  = Cuic.r,  Sio- 
(_  rnodys,  'rabanus,  (S:c. 


Pterota  siniuM  Myniiex  z=  Formica  \j. 
et  Aplera*"  ( Pygolaiiipis  = Law/;j/;  A'  L. 

_ Aptcra'. 


It  may  be  further  stated,  tliat  Aristotle  perceived  also 
the  distinction  between  the  Maiidibitlata  and  Haiisfcllaia 
of  modern  authors : for  he  observes,  that  some  insects 
having  teeth  are  omnivorous  ; while  others,  that  have 
only  a tongue,  are  supported  by  liijuid  food'.  He  ap- 
pears to  have  regarded  the  Hijmcnoptera,  or  some  ol 
them,  as  forming  a third  subclass ; since  he  clearly  al- 
ludes to  them,  when  he  says  that  many  have  teeth,  not 
for  feeding,  but  to  help  them  in  fulfilling  their  instinets"’. 

From  the  above  statement  it  will  appear  that  this  great 
phiIoso2)her  had  no  contemptible  notion, — though  he  has 
only  distinguished  three  of  them  as  larger  groups  by  ap- 
propriate names, — of  the  majority  of  the  Orders  of  Insects 


* Aristotle  calls  winged  insects  Plerolawhen  he  woukl  distinguish 
them  from  those  tliat  are  apterous,  and  Ptilota  when  he  contrasts 
them  with  birils.  (Comp.  Hist.  Anim.  1.  iv.  c.  1.  with  1.  i.  c.  5.)  Some- 
times he  calls  birds  tlius  contrasted  Schizoptcra,  and  insects  PIolo- 
ptera.  He  Anim.  Inccss.  c.  10. 

Hist.  Anim.  1.  iv.  c.  1.  ‘ Ibid.  *'  Ihid.  I.  i.  c.  5. 

* Ibid.  1.  iv.  c.  7.  ' Ibid.  *=  Ibid.  I.  v.c.  10. 

Hnd.  I.  i.  c.  I).  ' Ibid,  and  I.  iv.  c.  7-  ^ Ihid. 

' Ibid.  1.  viii.  c.  1 1.  (ir.  Ov  Too<pr,;  -X.*'  ohoyTx;  aAA’ 

etrKn;.  A'Ay./j  means  Strength  of  mind,  Fortitude,  Strenuvusness,  also 
Help-. — it  here  probably  signilies  their  strenuous  use  ol  their  oral 
organs  in  fulfillin'^  their  instinct Dr  Partdr  .Inim.  I.  iv.  c.  f>. 
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at  present  admitted.  His  Colcoptcra,  Psycho;^  and  Di- 
j)tera  are  evidently  such.  His  idea  of  Hemiptera  seems 
taken  solely  from  the  Cicada  or  Tettix ; but  the  man- 
ner in  which  he  expresses  himself  concerning  it,  as 
having  no  mouth,  but  furnished  instead  with  a lingui- 
form  organ  resembling  the  proboscis  Di pter a proves 
that  he  regarded  it  as  the  type  of  a distinct  gi’oup.  Since 
he  considers  the  saltatorious  Orthoptera  as  forming  such 
a group,  it  is  probable  that  he  included  the  cursorious 
ones  with  the  Ncuroptcra  in  his  majora  section  of  Te- 
traptera  ; and  the  resemblance  of  many  of  the  Mantidcc 
to  the  Neiiroptcra  is  so  great,  that  this  mistake  would  not 
be  wonderful.  Plis  division  of  the  Diptera  is  quite  ar- 
tificial. 

How  far  Aristotle’s  ideas  with  regard  to  genera  and 
species  attained  to  any  degree  of  precision,  is  not  easily 
ascertained  : in  other  respects  his  knowledge  of  insects 
was  more  evident.  As  to  their  anatomy,  he  observes 
that  their  body  is  usually  divided  into  three  primary  seg- 
ments,— head,  trunk,  and  abdomen-,  that  they  have  an 
intestinal  canal, — in  some  straight  and  simple,  in  others 
contorted, — extending  from  the  mouth  to  the  anus;  that 
the  Orthoptera  have  a ventricle  or  gizzard  He  had 
noticed  the  drums  of  Cicada,  and  that  the  males  only 
are  vocal.  Other  instances  of  the  accurate  observation 
of  this  great  man  might  be  adduced,  but  enough  has 
been  said  to  justify  the  above  encomiums.  His  princi- 
pal error  was  that  of  equivocal  generation. 

Little  is  known  witl;  regard  to  the  progress  of  other 
Greek  Naturalists  in  entomological  science.  It  ap- 


Hist.  Aniiii.  I.  iv  c.  7- 
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pears  probable,  from  an  epithet  by  wliicli  Hesiod  dis- 
tinguishes the  spider — air-flying  that  the  fact  of  these 

insects  traversing  the  air  was  at  that  time  no  secret. 
Apollodorus,  as  we  learn  from  Pliny  '’j  was  the  first  mo- 
nographer of  insects,  since  he  wrote  a treatise  upon  scor- 
pions, and  described  nine  species.  But  like  many  other 
Zoologists,  by  mistaking  analogy  for  affinity,  he  has  in- 
cluded a unngcd  insect,  probably  a Panorpa,  amongst 
his  scorpions.  From  the  time  of  Aristotle,  however,  to 
Pliny,  no  writer  is  recorded,  with  the  exception  of  those 
before  alluded  to  that  appears  to  have  attended  much 
to  insects.  They  are  indeed  incidentally  noticed  by  Theo- 
phrastus, Dioscorides,  Virgil,  Ovid,  &c.,  but  without 
any  material  addition  to  the  stock  of  entomological 
knowledge  bequeathed  to  us  by  the  Stagyrite.  Even 
Pliny’s  vast  compendium,  as  it  professed  to  be,  of  the 
natural  history  of  the  globe,  was  in  many  respects  little 
more  than  a compilation  from  that  great  philosopher. 
Still,  however,  though  he  does  not  appear  to  have  paid 
much  practical  attention  to  insects, — which  indeed,  con- 
sidering the  extent  of  his  views,  was  scarcely  to  be  ex- 
pected,— yet  as  a guide  to  the  then  state  of  entomologi- 
cal knowledge,  and  as  an  advocate  for  tlie  study,  which 
in  the  exordium  of  his  eleventh  book  he  has  so  elo- 
(juently  and  with  so  much  animation  defended  from  the 
misrepresentations  of  ignorance,  Pliny  has  conferred  a 
lasting  obligation  on  the  science.  The  last  zoological 
writer  of  note  was  /Elian,  who  amongst  other  animals 
often  mentions  insects.  He  has,  liowever,  few  original 
observations.  One  was,  that  scorpions  are  viviparous'*, 

® Gr.  S-ioatTiaT/iroc  uoa‘/,vn  Dies.  lin.  13.  ’’  Ilisl.  37//.  I.  xi.  c. 

• Voi..  I.  p.  485.  Vol  .’ll,  p 121—.  ^ Dc  Xntur.  Jiiiwa/.  I.  vi.  c.  20. 
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From  him  we  leai  ii  incidentally  that  artilicial  Hies  were 
sometimes  used  by  Grecian  anglers*. 

2.  'The  Era  oj  the  Revival  of  the  Science.  From  the 
time  of  Pliny  and  j?iliaii  1400  years  rolled  away,  in  which 
scarcely  any  thing  was  done  or  attempted  for  Entomology 
or  Natural  History  in  general.  During  that  long  night 
the  glimmer  of  only  one  taint  luminary  appeared  to  make 
a short  and  feeble  twilight.  In  the  middle  of  the  thir- 
teenth century  Aibertus  Magnus  (so  called  from  his  fa- 
mily name  of  Groot,  and  justly,  if  incredible  labour 
could  entitle  a man  to  the  appellation,)  devoted  one  out 
of  tvoenty-onc  folio  volumes  to  Natural  History.  In  tliis 
work  he  professes  not  so  much  to  give  his  own  opinions, 
as  those  of  the  Peripatetic  philosophers  He  occasion- 
ally, however,  relates  the  result  of  observations  made  by 
himself,  which  prove  him  to  have  been  no  inattentive 
student  of  nature.  He  mentions  a voyage  that  he  made 
for  the  purpose  of  collecting  marine  animals,  and  that 
he  found  of  them  ten  different  tribes  or  genera,  and  se- 
veral species  of  each.  Amongst  these  he  particularizes 
the  Cephalopoda^  the  Crustacea,  the  testaceous  Mollusca, 
and  some  of  the  Radiata  and  Acrita,  &c.  Fie  gives 
a very  correct  account  of  the  pitfalls  of  Myrmeleon.  In- 
sects he  distinguishes,  excluding  the  Crustacea,  by  the 
denomination  o(  Anulosa  {Annulosa),  which  he  appears 
to  employ  as  a known  term  Fie  also  calls  them 
worms,  describing  butterflies  as  flying  worms,  flies  as  fly- 
worms,  spiders  as  spider-xvorms ; and  what  is  still  more 
extraordinary,  the  toad  anti  the  f rog,  which  he  includes 
amongst  his  he  calls  ! ! Though 

“ De  Ndlur.  Animul.  I.  xv.  c.  1.  ’’  Opera  w.  ()H3. 

“ JbaL  1.5.3—.  ''  Ibid.  15 1,  ,’.3;!, '^6.5,  ^c.  ' /Aa/.  (iJH,  Hi*!*. 
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it  ninv  iipptiiii'  so  iil^siird  to  spt^iilv  ot  tlicsc  <niiin<ils  its  iii* 
sects,  vet  he  had  perhaps  a deeper  and  more  philosophi- 
cal reason  for  this  than  we  may  at  first  be  disjiosed  to 
give  him  credit  for.  Idus  would  be  the  case  if  he  se- 
parated these  from  the  other  reptiles  and  placed  them 
amongst  insects  on  account  of  their  metamurp/iuses,  mis- 
taking perhaps  an  analogical  character  for  one  of  affi- 
nity ^ Some  of  the  Annelida,  as  Filaria  and  Liunbvicus^, 
he  also  regarded  as  insects.  I cannot  gather  from  his 
desultory  pages  that  he  had  any  notion  of  a systematical 
arrangement  of  his  Anulosa. 

o 

After  the  taking  of  Constantinople  by  the  Turks  in 
the  middle  of  the  fifteenth  century,  the  light  of  learning, 
kindled  by  those  of  its  professors  who  escaped  from  that 
ruin,  apjieared  again  in  the  West.  The  Greek  language 
then  began  to  be  studied  universally;  and  in  consequence 
of  the  coeval  invention  of  the  art  of  printing,  various 
editions  of  the  great  works  of  the  ancients  were  publish- 
ed : amonirst  the  rest,  those  of  the  fathers  of  Natural 
History.  From  the  perusal  of  those  works,  the  love  of 
the  sciences  of  which  they  treated  revived  in  the  West, 
and  the  attention  of  scientific  men  began  to  direct  itself 
to  the  consideration  and  study  of  the  works  of  their 
Creator.  In  the  latter  part  of  that  century,  a work 
entitled  the  Book  of  Nature  ajipearcd  in  the  German 
language,  in  which  animals  and  plants  were  treated  of 
and  rudely  figured  ; as  they  were  likewise  most  misera- 
bly in  Cuba’s  Ortus  Sanitatis,  published  in  1485.  In  this 
work  insects  and  Crustacea  were  described  under  the 
three  diflercnt  denominations  of  Animals,  Birds,  and 
Fishes  ; so  that  but  little  profit  was  at  first  derived  from 
Sec  :thnvc,  |>.  tiJ'.  ''  Oj'Cio  \\.  — 


Insect  a 
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the  writings  ot  Aristotle,  Invertebrate  animals  not  being 
then  even  honoured  with 

“ A local  habitation  and  a name.” 

This  unpromising  and  apparently  hopeless  state  of  the 
science  proved,  however,  the  dawn  of  its  present  meridian 
brightness. 

The  first  attempt  at  a separate  and  systematical  ar- 
I’angement  of  insects  subsetjuent  to  the  times  of  Aristotle, 
was  made  in  the  ponderous  volumes  of  Ulysses  Aldro- 
vandus,  who,  disregarding  the  Stagyrite,  arranged  in- 
sects according  to  the  medium  they  inhabit,  as  3^011  will 
see  in  the  subjoined  table  : 


Anelytra  J 

Menibra- 

nacea 

Elytrota. 

. Fai’inosa. 

Paucipeda. 
M iiltipeda. 

Paueijieda. 

Miiltijieda. 

SFavilica. 

Non  Fa- 
vifica 


L Apoda. 


This  artificial  and  meager  system,  which  mixed  insects 
with  Annelida,  was  adopted  by  Charlton  and  other  au- 
thors ; and  even  in  the  eighteenth  century  had  a patron 
of  great  eminence,  who,  endeavouring  to  improve  upon 
it,  has  rendered  it  still  more  at  variance  with  nature  and 
Aristotle:  I mean  the  celebrated  Vallisnieri,  to  whom 
in  other  respects,  though  in  this  he  tell  behind  his  age, 
the  science  was  under  great  obligations.  He  diviiles 
insects  into,  1.  rhosc  that  inhabit  t'egdalde  substances 


HISTORY  OK  ENTO.MOI.OO  V. 


V2[) 

living  or  dead.  2.  Those  lliat  inhabit  any  kiiul  oi' jlnid 
and  in  any  state.  3.  Those  that  inhabit  any  cartluf  or 
mineral  substances,  dead  hones,  or  shells.  And  4.  Tliosc 
that  inhabit  living  animals 

The  work  that  is  usually  called  Mouffet’s  Thcatrum 
Insectorim  was  produced  in  the  present  era,  and  was  the 
fruit  of  the  successive  labours  of  several  men  of  talent. 
Dr.  Edward  \^^otton  and  the  celebrated  Conrade  Ges- 
ncr  laid  the  foundation  ; whose  manuscripts  falling  into 
the  hands  of  Dr.  Thomas  Penny, — an  eminent  {ihysician 
and  botanist  of  the  Elizabethan  age'’,  much  devoted  to 
the  study  of  insects, — he  upon  this  foundation  meditated 
raising  a supei’structure  which  should  include  a complete 
history  of  these  animals ; and  with  this  view  he  devoted 
the  leisure  hours  of  fifteen  years  of  his  life  to  the  study 
of  every  work  then  extant  that  treated  of  the  science 
either  expressly  or  incidentally,  and  to  the  description 
and  figuring  of  such  insects  as  he  could  procure : but  be- 
fore he  had  reduced  his  materials  to  order,  in  15S9  he 
was  snatched  away  by  an  untimely  death.  His  unfinished 
manuscripts  were  purcliased  at  a considerable  price  by 
Mouffet,  a contemporary  physician  of  singular  learning'’, 
who  reduced  them  to  order,  improved  the  style,  added 
new  matter,  and  not  less  than  150  additional  figures ; and 
thus  having  prepared  the  work  for  the  press,  intended 
to  dedicate  it  to  Queen  Elizabeth''.  Fate,  however, 
seemeil  still  to  frown  upon  the  undertaking,  for  before 
he  could  commit  his  labours  to  the  press  he  also  died, 
and  the  work  remained  buried  in  dust  and  obscuritv  till 

" Espcvienz.  cd  Osserv.  i.  42 — . 

*’  Piiliency’'’  Slccfc/tr;:  of  lUdfmp  in  Knglnnd,  i.  S(I. 

' Theatr.  Insect  Epist.  T)cd.  i.  End. 
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it  fell  into  the  hands  of  Sir  Theodore  Mayerne,  baron 
d’Aubone,  one  of  the  court  physicians  in  the  time  oi 
Charles  I.,  who  at  length  published  it,  prefixing  a Dedi- 
cation to  Sir  William  Paddy,  baronet,  M.D.,  in  1634; 
and  it  was  so  well  received  that  an  Englisli  translation  ap- 
peared twenty -four  years  afterwards.  The  work  thus  re- 
peatedly rescued  from  destruction  was  indisputably  the 
most  complete  entomological  treatise  that  had  then  ap- 
peared. And  though  the  arrangement  (in  which  there  is 
scarcely  any  attempt  at  system)  is  extremely  defective,  the 
figures  very  rude,  often  incorrect,  and  sometimes  altoge- 
ther false, — yet  as  an  introduction  to  the  study  ot  insects 
its  value  at  that  day  must  have  been  very  considerable  ; 
and  as  a copious  storehouse  of  ancient  entomological  lore, 
it  has  not  even  at  present  lost  its  utility. 

One  of  the  most  remarkable  works  ol  the  era  we  are 
upon  was  published  at  Lignitz  in  the  year  1603,  by 
Caspar  Schwenckfield,  a physician  of  Hirschberg,  under 
the  title  of  Theriot rophium  Silesicc.  This  was  probably 
the  first  attempt  at  a Fmina  that  ever  was  made.  In  it 
animals  are  divided  into  quadrupeds,  reptiles,  biids, 
fishes,  and  insects.  The  Crustacea,  Mollusca,  and  Zoo- 
plnjtes,  are  included  under  fishes.  Pie  says  of  the  Spon- 
ifice  that  they  are  moved  by  animalcula  which  inhabit 
them^  Did  lie  borrow'  this  observation  from  Aristotle, 
or  was  it  made  by  himself*’  ? It  is  singular  that  Linne 
should  never  allude  to  this  w ork.  Goedart,  who  belongs 
also  to  this  era,  is  stated  to  have  sjient  foi'ty  years  ol  his 

^ Theriolroph.  Sites.  45.5.  ’’  Aristotle  {l/isl,  Aitini, 

1.  i.  c.  1.)  says,  “ The  sponge  seems  to  liave  some  sensation:  as  a 
proof,  it  is  not  easily  plucked  up,  unless,  so  they  say,  the  attempt  is 
coiu'cnled,” 
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life  ill  atteiuliii'*;  to  tlic  })roceeiliiigs  of  insocty  \ lint  alter 
this  loii<r  study,  his  j)rinci})al  use  to  tlie  science  was  the 
iinproveincnt  he  efl’ected  in  tlie  drawing  and  engraving  of 
them, — for  his  figures,  thougii  sometimes  incorrect  and 
sometimes  iahulons,  were  far  superior  to  those  of  Ins 
predecessors, 

3.  The  Era  of  Simimnerdam  and  Ray,  or  of  the  Mc- 
tamorphotic  System.  'Fhe  great  men  wliose  names  ai'e 
liere  united,  as  they  were  cotemporary,  so  they  agreed 
in  founding  their  respective  systems  of  insects  on  the 
same  basis.  To  tlie  former,  however,  is  due  the  merit 
of  being  tlie  first  who  assumed  the  metamorphoses  of  these 
animals  as  the  basis  of  a natural  arrangement  of  them  ; 
upon  which  the  latter,  in  conjunction  with  his  lamented 
friend  W’illughby,  erected  that  superstructure  which 
opened  the  door  for  the  present  improved  state  of  the 
science.  Swammerdam’s  system  may  be  thus  expressed 
in  modern  language : 

r*>  O 


'Class  i.  Mctamor[)hosis  complete L.° 
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scmiconiplete 


j Orthoptern,  Jlemiptera. 

} Liheltulina,  Eptiemerina'^. 


ineoniplete 

ohtcctcc! 


Coteoptcra,  llymenoptera, 
part  of  Neuroptera  and 
Diptern'^. 

Ijrp  'idoptcra  ^ 


coarctate 


^ Ichneiummes  nnmdi 
t Musruhe,  &c. 


It  was  a great  point  gained  in  the  science  to  introduce 
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the  consideration  of  the  metamorpliosis,  and  to  employ 
it  in  the  extrication  of  the  natural  system  : for  though 
when  taken  by  itself  it  will,  as  in  the  table  just  given, 
lead  to  an  artificial  arrangement,  it  furnishes  a very  use- 
ful clue  when  the  consideration  of  insects  in  their  perfect 
state  is  added  to  it.  The  tables  contained  in  the  Pro- 
legomena  to  Ray’s  Historia  Iriscctorum  divide  insects 
into  those  which  undergo  no  change  of  form,  and  those 
which  change  their  form.  The  arrangement  of  the 
former  was  made  by  M^illughby,  who 

subdivided  them  into  Apoda  and  Pedata.  As  the  only 
insects  included  in  the  former  section  were  the  grubs  of 
CEstri^  the  remainder  being  Annelida,  they  need  not  be 
included  in  our  table.  I have  endeavoured  to  compress 
these  tables  into  as  small  a space  as  possible,  by  using 
the  Linnean  terms  for  metamorphosis,  and  reducing 
Ray’s  tribes  of  Orihoptera,  Hemiptera,  and  Neuroptera 
to  their  modern  denominations. 

Ray  details  at  considerable  length  the  various  tribes 
belonfrinff  to  the  four  classes  of  metamorphosis  establish- 
ed  by  Swammerdam®.  Most  of  his  tribes  indicate  na- 
tural groups  of  greater  or  less  value : but  some  of  his 
larger  groups  are  artificial,  as  you  will  see  by  the  mere 
inspection  of  the  table. 
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This  era  produced  several  great  and  original  geniuses, 
who  enriched  the  science  with  a vast  increment  of  real 
knowledge.  The  illustrious  Zoologists  whose  names  it 
bears, — the  one  by  his  dissections  and  anatomical  re- 
searches, and  the  other  by  his  concise  and  well  drawn 
descriptions  of  numerous  insects,  by  various  interesting 
observations  on  their  manners  and  characters,  and  by 
the  purity  of  his  latinity, — contributed  greatly  to  its  pro- 
gress towards  perfection.  Leeuw'enhoek  also,  the  com- 
patriot of  Swammerdam,  and  Hooke  of  Ray,  amongst 
other  objects  submitted  to  their  powerful  microscopes, 
did  not  neglect  insects. — To  the  former  we  are  indebted 
for  the  remarkable  discovery  that  the  flea  belongs  to 
those  that  undergo  a metamorphosis.  Ray  had  besides 
two  coadjutors  whose  names  ought  not  to  be  forgotten, — 
Wilhighby  and  Dr.  Martin  Lister.  The  former  is  cha- 
racterized by  his  lamenting  friend  as  one  of  the  jiro- 
foundest  of  naturalists,  as  w^ell  as  one  of  the  most  amia- 
ble and  virtuous  of  men.  What  advantage  Entomology 
would  have  reaped  from  his  labours  may  be  inferred 
from  the  eminent  services  that  he  rendered  tliat  science, 
amongst  other  branches  of  Zoology,  during  his  short 
life.  It  appears  from  Ray’s  Letters  % that  he  drew  up  a 
history  of  insects  and  exsanguia,  which  probably  formed 
the  groundwork  of  the  posthumous  Historia  Insect orwn 
of  that  author;  concerning  which  he  says,  “ The  work 
which  I have  now  entered  upon  is  indeed  too  great  a 
task  for  me : I rely  chiefly  on  Mr.  M^illiighby  s dis- 
coveries and  the  contributions  of  friends'’.”  And  in- 
deed Willughby’s  name  and  initials  occur  so  frequently 
in  that  work,  that  it  may  be  esteemed  their  joint  pro- 
* Philos.  Lett.  S:v.  \-i\.  Ibid. 'M3. 


HISTORY  OF  ENTOMOI.OCIY. 


4-35 


duction.  Lister  by  his  various  writings  elucidated  many 
points  relating  to  insects  i and  he  may  be  legaided  as  tlie 
first  modern  who  observed  that  s}Viders  can  sail  in  the 
air.  But  tlie  most  important  of  his  works,  and  that  on 
wliicli  his  fame  as  an  Entomologist  is  principally  founded, 
is  his  admirable  treatise  Dc  Arancis  ; in  which  his  sy- 
stematic arrangement  of  these  animals  leaves  lar  behind 
all  former  attempts,  and  rivals  that  of  the  best  modern 
Arachnologists.  His  specific  descriptions  are  drawn 
with  a pi'ecision  till  then  unknown  ; and  each  is  headec^ 
by  a short  definition  of  the  species,  which  he  calls  the 
7'ituliis,  synonymous  with  the  Nomen  specificim  of  LinntS 
whose  canon  of  twelve  words  it  rarely  exceeds. 

One  of  the  most  important  events  of  this  era  was  the 
complete  exposure  and  refutation  of  the  absurd  doctrine 
of  equivocal  generation,  which  had  maintained  its  ground 
in  the  schools  of  philosophy  from  the  time  of  Aristotle. 
Our  own  Immortal  Harvej’ was  the  first  who  dared  to  con- 
trovert this  irrational  theory : and  his  dictum — Omnia  ex 
o-co — was  copiously  discussed  and  completely  established 
by  two  of  the  ablest  physiologists  that  Italy  has  produced, 
Redi  and  Malpighi. 

Previously  to  the  publication  of  the  Historia  Insccto- 
rum,  no  other  works  of  eminence,  with  the  exception  of 
Madam  INIerian’s  beautiful  illustration  of  the  metamor- 
phosis of  the  insects  of  Surinam,  made  their  appearance: 
but  in  the  interval  of  twenty-five  years,  which  elapsed 
between  the  publication  of  that  work  and  of  Linne’s 
first  outline  of  his  Sj/stema  Naturcc,  Entomologists  became 
more  numerous  and  active.  In  England  the  pious  and 
learned  author  of  the  Physico  and  Astro-Theology  was 
celebrated  for  the  assiduity  with  which  he  studied  in- 
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sects;  and  in  the  former  of  these  works  has  concentrated 
a vast  number  of  interesting  observations  connected  with 
their  anatomy  and  histor3\  No  Englishman  contributed 
more  to  the  progress  of  Natural  History,  both  as  a writer 
and  collector,  than  that  disinterested  physician  and  na- 
turalist Sir  Hans  Sloane,  whose  extensive  and  valuable 
library  and  well-stored  cabinets  formed  the  original  nu- 
cleus of  the  pi’esentvast  collection  of  the  British  Museum. 
Amongst  other  departments,  that  of  insects  was  not  over- 
looked by  him ; and  it  is  to  be  regretted  that  those  which 
he  had  accumulated  have  either  perished  from  neglect 
or  are  not  accessible.  Other  Entomologists  were  emi- 
nent at  this  pei’iod  in  Britain.  The  principal  of  these 
were  Petiver,  Dale  (to  whom  Ray  bequeathed  his  collec- 
tion of  insects),  Bobart,  Bradley,  and  Dandridge ; the 
last  of  whom,  as  Bradley  tells  us,  delineated  and  de- 
scribed 140  species  of  spiders. 

I must  not  omit  here  to  observe  that  our  Royal  So- 
ciety, the  origin  of  which  took  place  in  this  era,  com- 
municated a new  and  powerful  impulse  to  the  public  mind 
in  favour  of  Physical  Science,  and  greatly  accelerated 
the  progress  of  Natural  History.  It  acted  not  only  as 
a centre  of  excitement  which  stimulated  to  exertion,  but 
also  as  a focus  to  collect  the  scattered  rays  of  light  before 
they  were  dissipated.  Insulated  observations  in  every 
department  of  nature  were  thus  preserved;  and  commu- 
nications from  the  most  eminent  naturalists  in  various 
parts  of  Europe  ornamented  its  Tmnsactiovs.  So  that 
from  the  establishment  of  this  illustrious  Society,  the 
triumphant  march  of  Physical  Science  of  every  kind  to- 
wards its  acme  may  be  dated. 

4.  Era  of  Linnc,  or  of  the  Alary  System.  We  are  now 
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arrived  al  that  period  in  the  liistory  of  Natural  Know- 
ledo-e,  especially  of’ Entomology,  in  which  it  received  that 
form,  with  respect  to  its  general  outline,  which,  amidst 
many  lesser  mutations,  has  been  preserved  ever  since. 
Swammerdam  had  altogether  deserted  the  system  of 
Aristotle,  and  Ray  mixed  it  with  that  of  his  predecessor. 
But  a brilliant  star  soon  appeared  in  the  North  % which 
was  destined  to  be  the  harbinger  of  a brighter  day  than 
had  ever  before  illuminated  the  path  of  the  student  of 
the  works  of  God.  The  illustrious  philosopher  whose 
name  distinguishes  this  new  era,  imbibed  a taste  for 
Entomology  almost  as  early  as  for  Botany*^;  and  though 
the  latter  became  his  favourite,  and  absorbed  his  prin- 
cipal attention,  he  did  not  altogether  neglect  the  former. 
In  the  first  edition  of  his  Systeina  Naturce,  published  in 
1735,  and  contained  in  only  fourteen  folio  pages'^,  he 
began  to  arrange  the  three  kingdoms  of  nature  after  his 
own  conceptions.  But  this  initiatory  sketch,  as  might 
be  expected,  was  very  imperfect ; and  with  respect  to 
insects,  instead  of  an  improvement  upon  his  predecessors, 
was  extremely  inferior  to  what  Ray  had  effected  5 foi  he 
puts  into  one  Order  (to  which  he  gives  the  name  of 
Angioptera)  the  Lepidoptcra^  Netiroptcra,  Hymenoptera^ 
and  Diptera.  In  this  work,  however.  Generic  Characters 
were  first  given.  In  successive  editions  he  continued  to 
improve  upon  this  outline ; in  the  fourth  he  finally  set- 
tled the  number  and  denominations  of  his  Orders ; and  in 
the  twelfth  (uniting  the  Orthoptera,  which  he  had  at 


^ Ray  died  in  1705,  and  Linne  was  born  in  CO7. 

» When  a boy  be  attempted  to  introduce  wasps  and  bees  into  his 
fatlier’s  garden,  to  the  f^reat  annoyance  ot  the  old  gentleman.  Stoe- 
ver’s  IjiJc  of  Luin<rus,  4.  ' thid.  75. 
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first  considered  as  of  a Coleopterous  type,  to  the  Hemi~ 
ptera)  also  their  limits.  His  system,  being  founded  upon 
the  absence  or  presence  and  characters  of  the  organs 
for  flight,  is  in  some  degree  a republication  of  the  Ari- 
stotelian, and  may  be  called  the  Alary  System. 

crustaceous  with  a straight  suture  Coleoptera . . . 
seniicrustaceous,  incumbent  . . . Hemiptera  . . 
imbricated  with  scales hepidoptera  . 

membranous-Anus^""™^^-^  ^"f^^roptera  . 

t aculeate  . 3 Hymenoptera 
2.  Poisers  in  the  place  of  the  posterior  pair  ....  Diptera  .... 
0.  Or  without  either  wings  or  elytra Aptera 

In  considering  this  table,  it  must  strike  ev'ery  one  ac- 
quainted with  the  subject,  that  although  the  assumption 
of  a single  set  of  organs  wliereon  to  build  a system  can 
scarcely  be  expected  to  lead  to  one  perfectly  natural, 
yet  that  the  majority  of  the  groups  here  given  as  Orders 
merit  that  character.  The  second  indeed  and  the  last 
require  further  subdivision,  and  concerning  the  fourth 
no  satisfactory  conclusion  has  yet  been  drawn.  With 
regard  to  his  scries  of  the  Orders,  it  is  mostly  artificial. 
LiUme  has  the  advantage  of  all  his  predecessors  in  giving 
clearer  definitions  of  his  Orders,  and  in  their  nomencla- 
ture; in  which  he  has  followed  the  path  first  trodden 
by  Aristotle. 

One  of  his  most  prominent  excellencies,  which  led 
the  way  more  than  any  thing  else  to  a distinct  know- 
ledge of  natural  objects,  was  his  giving  definitions  of  his 
genera,  or  the  groups  that  he  distinguished  by  that  name, 
since  all  preceding  writers  had  merely  made  them  known 
by  the  imposition  of  a name.  His  generic  characters 
of  insects  were  of  tivo  kinds  : A shorter,  containin<r  the 
sujiposed  essential  distinction  of  the  genus,  given  at  the 
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Superior 
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head  of  the  Class;  and  another,  generally  longer,  anil  in- 
cluding 7ion-t'Ssenfials,  given  at  the  head  of  the  Ge?ms. 
The  first  he  denominated  the  essential,  and  the  latter  the 
factitious  or  artificial  character.  He  did  not  do  for  insects 
what  he  did  for  Botany,— draw  up  what  he  has  called 
the  natural  character  of  a genus,  which  included  both  the 
others,  and  noticed  every  other  generic  distinction 

The  older  Naturalists  used  to  treasure  in  their  memo- 
ries a short  description  of  each  species,  by  which  when 
they  wished  to  speak  or  write  of  it  they  made  it  known. 
Thus,  in  speaking  ot  the  common  lady-bird  they  would 
call  it  “ the  Coccmclla  with  red  colcoptra'^  having  seven 
black  dots.”  This  enunciation  of  any  object  was  at 
first  called  its  Title  (^Titulus),  and  afterwards  its  Speci- 
fic Name  spccificum),  and  by  Linne  was  restricted 

to  twelve  words  =.  But  as  the  number  of  species  increased 
to  remember  each  definition  was  no  easy  task  5 that  he 
nn*^ht  remedy  this  inconvenience,  he  invented  what  is 
called  the  Trivial  Name  {Nomen  triviale),  which  ex- 
pressed any  species  by  a single  term  added  to  its  generic 
apiiellation,  as  Coccinella  scptem-pimctata ; and  thereby 
conferred  alastingbenefiton  Natural  History.  This  conve- 
nient invention  has  rendered  it  less  necessary  to  restrict  the 


Nome?i  specificuni  to  twelve  words:  it  is  desirable,  howevei, 
that  the  definition  of  a species  should  be  as  short  as  pos- 
sible, and  contain  only  its  distinctive  characters.  In  his 
definitions  and  descriptions  Linne  was  often  very  happy  ; 
but  sometimes,  in  studying  to  avoid  prolixity,  he  forgets 
Horace’s  hint. 


“ Brevis  esse  laboro 

Obsciiriis  fio — ” 


" Linn,  l‘ldla.%.  Iloian.  n.  S7,  188,  189. 
•’  See  above,  ji.  93:5,  n.  5. 
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and  makes  his  definitions  of  species,  without  adding  a 
description,  so  extremely  short  as  to  suit  equally  well 
perhaps  a dozen  different  insects.  The  minor  groups 
into  which  he  has  divided  some  of  his  Orders  and  Ge- 
nera are  sometimes  natural,  sometimes  artificial.  Those 
of  the  Coleoptera^  from  characters  drawn  from  their  an- 
tennae (as  is  evident  from  his  arrangement  of  the  genera 
in  that  Order),  are  of  the  former  description;  while 
those  of  his  Aptcra  are  more  natural.  The  genera  that 
he  has  most  happily  laboured  in  this  respect  are  his 
Hemipterous  ones  of  Grpllus,  Cicada^  and  Cimex^  and  ail 
his  Lepidoptera.  He  had  such  a tact  for  discovering  na- 
tural groups  in  general,  that  in  him  it  seems  almost  to 
have  been  intuitive. 

But  in  no  respect  were  the  labours  of  Linn6  more  be- 
neficial to  the  science  and  to  Zoology  in  general,  than 
when  he  undertook  to  describe  the  animals  of  his  own 
country.  His  Fauna  Suecica  is  an  admirable  exemplar, 
which  ought  to  stimulate  the  Zoologists  of  every  country 
to  make  it  one  of  their  first  objects  that  its  animal  pro- 
ductions shall  no  longer  remain  unregistered  and  un- 
described. Botanists  have  almost  every  where  been  di- 
ligent in  effecting  this  with  respect  to  plants,  but  other 
branches  of  Natural  History  have  been  moi'e  neglected. 
In  his  Spstc7na  Natura:  Linne  attempted  this  for  all  the 
productions  of  our  globe.  The  idea  was  a vast  one;  and 
the  execution,  though  necessarily  falling  far  short  of  it, 
did  him  infinite  honour  : and  in  it  he  has  laid  a founda- 
tion for  his  successors  to  build  upon  till  time  shall  be 
no  more. 

Such  were  the  services  rendered  to  Entomology  by 
the  labours  of  the  immortal  Swede  ; services  so  extensive 
as  w»?ll  as  eminent,  that  had  they  been  the  fruit  of  a whole 
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lite  devoted  to  this  single  object,  they  would  have  en- 
titled him  to  a high  rank  amongst  the  heroes  of  the  sci- 
ence. But  how  much  more  astonishing  are  they  when 
considered  but  as  gleanings  from  his  hours  of  relaxation, 
snatched  from  labours  infinitely  greater,  the  produce,  as 
he  himself  tells  us,  of  moments  consumed  by  others  in 
“ venationibus,  confabulationibus,  tesseris,  chartis,  lusi- 
bus,  compotationibus®.”  It  is  not  so  much  in  original 
discovery  that  the  merits  of  Linne  lie, — though  consi- 
dered in  this  view  they  are  pre-eminent, — as  in  the  un- 
rivalled skill  with  which  he  sifted  the  observations  of  his 
}>redecessors,  separating  the  ore  from  the  dross,  and  con- 
centrating scattered  rays  of  light  into  one  focus. 

This  era  produced  other  systematists  who  adopted 
various  methods,  but  none  that  merit  particular  notice 
except  Geoffrey  and  De  Geer.  The  former  in  this  view 
is  principally  celebrated  as  the  author  of  the  method 
generally  adopted  by  modern  Entomologists,  of  dividing 
the  Coleoptera  into  primary  sections,  according  to  the 
number  of  the  joints  of  their  tarsi.  This  method, 
though  in  many  instances,  as  was  formerly  observed^’,  it 
leads  to  artificial  results,  in  others  affords  a clue  to  na- 
tural groups  ; it  can  only  therefore  be  applied  subject  to 
frequent  exceptions.  Geoffroy’s  work‘d,  which  was  pub- 
lished in  1764,  was  further  serviceable  by  indicating 
many  genera  not  defined  by  Linne. 

We  next  come  to  one  of  the  greatest  names  in  Ento- 
mology, the  celebrated  De  Geer,  who  united  in  himself 
the  highest  merit  of  almost  every  department  of  that 
science.  Both  as  a systematist,  an  anatomist,  and  phy- 

* Fn.  Succ.  Pra'f.  ''  V7)L.  III.  p.  (>82 — . 
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GENERAL 

CLASSES. 


I.  Having 
wings 


ORDERS. 


CLASSES. 


I.  Four  Wings 
without  wing-  < 
cases 


I. 


Wings 


II.  Two  Wings 
covered  by  two 


covered  with  scales. 
Tongue  spiral.  Lepidoptera. 

II.  Wings  membranous,  naked. 
Afow^/iwithoutteethortongue. 
Trichoptera.  Ephemerina. 

III.  Wings  membranous,  equal, 
reticulated.  Jlfoui/iwitb  teeth. 
Rest  of  Neuroptera. 

IV.  iri«gs  membranous  unequal, 
nervures  mostly  longitudinal. 
Mouth  with  teeth.  A sting  or 
iorcr  in  the  female.  Hvmeno- 
ptera. 

V.  Wings  membranous.  Tongue 
bent  under  the  breast.  Ho.mo- 
PTERA  Leach. 

^ VI.  Elytra  half  coriaceous  and 
' half  membranous,  crossed.  A 
pair  of  membranous  wings. 
Tongue  bent  under  tlie  breast. 
Hemiptera  Leach. 

VII.  Elytra  coriaceous  or  semi- 
crustaceous,  aliform.  A pair  of 
membranous  wings.  Mouth 
with  teeth.  Orthopteha. 

VIII.  Elytra  hard  and  crusta- 
ceous.  A pair  of  membranous 
wings.  A/ou<4  with  teeth.  Co- 
leoptera. 

IX.  Apairofmembranous  MTOgi. 
A pair  poisers.  Mouth  with 
a tomrue  without  teeth.  Di- 
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II.  Without 
wings 


III.  Two  wings 
uncovered 


' IV.  Undergoing  a 
metamorj)hosis 

- 


V.  Undergoing  no 
metamorplu)sis 


ptera. 

^ X.  A pair  of  membranous  wings. 
No  poisers,  tongue,  or  teeth  in 
the  male.  No  wings  but  a 
tongue  in  the  breast  of  thc/e- 
. male.  Coccus  L. 

5 XI.  No  wings.  Six  legs.  JMouth 
I with  a tongue.  Aphaniptera. 
' XII.  No  wings.  Six  legs.  Head 
and  Trunlc  distinct.  Hexapod 
Aptera,  Termes,  Psocus. 

XI I I.  No  lemgs.  8 or  10  legs. 
Head  united  to  the  trunk.  Oc- 
TOPOD  Aptera,  Araciinida, 
Crustacea. 

XIV.  No  wings.  1 4 Legs  or  more. 
Head  separated  from  the 
trunk.  Poi.YPOD  Aptera. 

. Crustacea. 
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siologist,  and  as  the  observant  historian  of  the  manners 
and  economy  of  bisects,  his  Mcmoires  jwta-  scrvir  d PHis- 
toirc  des  Insectcs  are  above  all  praise.  His  system^  is 
contained  in  a posthumous  volume  published  in  1778’’. 

This  system,  though  built  upon  the  instruments  of 
flight ; in  its  ternary  groups,  equivalent  to  the  Orders  of 
Linne,  adds  likewise  the  instruments  of  manducation, 
and  is  thus  intermediate  between  that  of  Linne  and  Fa- 
bricius,  who  perhaps  from  the  consideration  of  it  might 
derive  the  first  idea  of  assuming  the  last-mentioned  or- 
gans as  the  basis  of  a new  method.  But,  though  par- 
taking ofbotli,  it  is  nearer  to  nature  than  either;  and 
had  its  illustrious  author  laid  less  stress  upon  the  number 
and  substance  of  the  organs  of  flight,  it  would  probably 
have  been  as  near  perfection  in  this  respect  as  most  that 
have  succeeded  it.  But  following  too  strictly  these  cha- 
racters, he  has  been  led  to  place  in  different  Classes,  or 
rather  Orders,  insects  that  ought  not  to  have  been  so  se- 
parated,— as  in  the  case  of  the  two  sections  of  the  Hemi- 
ptera,  and  the  Coccidce,  In  other  respects  the  whole  of 
De  Geer’s  Mcmoires  are  a storehouse  of  valuable  observa- 
tions, in  which  he  has  furnished  many  a clue  for  thread- 
ing the  labyrinth  of  nature,  and  given  most  complete 
and  interesting  histories  ot  the  whole  economy  and  ha- 
bits of  many  tribes  and  genera,— as  of  the  Trichoptcra^ 
Aphides^  Ephemerina,  &c. 

In  this  latter  department  of  the  science  a light  shone 
during  part  of  the  era  we  are  now  considering,  which 
eclipsed  every  one  that  apjjeared  before  it,  and  has 
scarcely  been  equalled  by  any  one  that  succeeded  it. 
The  date  of  its  first  appearance,  indeed,  was  a year  be- 

® Sec  the  opposite  page. 

*’  riic  fust  volume  of  lii";  APcninirc.i  was  pulilisljcci  in 


niSTOUY  OF  ENTOMOLOGY. 


4,4.4, 

fore  that  of  Linne’s  first  outline  of  his  Sijstema  Natune 
before  alluded  to;  but  it  may  properly  be  regarded  as  be- 
longiiig  to  liis  era,  since  it  did  not  disappear  till  some 
years  after  that  had  begun.  A volume  indeed  would 
scarcely  suffice  to  do  justice  to  the  preeminent  merits  of 
Reaumur,  as  exhibited  in  his  admirable  Memoires  pour 
VHistoire  des  Insectes^’.  I must  therefore  content  myself 
with  observing,  that  in  judgement  and  ingenuity  in  plan- 
ning his  experiments ; in  patient  assiduity  in  watching 
their  progress ; in  the  elegance  of  his  language,  and  die 
felicity  of  his  illustrations,  he  has  rarely,  if  ever,  been 
equalled.  Every  subject  that  he  undertook  was  tho- 
roughly investigated,  and  in  the  true  spirit  of  philoso- 
phical inquiry.  Every  where  you  see  him  the  same  un- 
prejudiced and  profound  observer,  attached  to  no  system, 
anxious  only  for  truth  and  the  advancement  of  science. 
If  he  has  any  fault,  it  is,  perhaps,  that  of  being  some- 
times too  prolix;  but  we  must  recollect  that  from  the  na- 
ture of  his  subject  much  diffuseness  was  often  necessary 
to  render  his  meaning  clear.  A greater  objection  is  his 
total  inattention  to  all  system,  except  with  regard  to 
Lepidoptera  and  their  larvae'’,  so  that  it  is  often  difficult 
to  ascertain  the  insects  whose  history  he  gives.  But  with 
these  exceptions,  no  observer  of  nature,  who  wishes  his 
discoveries  to  be  at  once  profound  and  interesting,  can 
copy  a better  model  or  one  nearer  to  perfection. 

Next  to  that  of  Reaumur,  the  name  ot  his  admiring 
correspondent  Bonnet  may  be  mentioned.  This  great 
physiologist,  though  still  more  deficient  in  systematical 
knowledge*’,  was  also  an  admirable  observer  of  the  eco- 
nomy and  manners  of  insects.  In  this  sense  he  became 

’ The  first  volume  of  this  work  was  published  iu  17d-l,  and  the 
sisih  and  last  in  1 742.  ''  Heaum.  i.  Mem.  vi.  vii.  and  Mem.  ii.  68—. 

• Smith’s  Tmir,  iii.  loO. 
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an  Entomologist  before  he  was  seventeen  years  of  af-e, 
in  consequence  of  an  impression  made  upon  him  by  the 
account  of  the  Antiion  in  that  attractive  work  the  Spec- 
tack’  cle  la  Nature.  From  verifying  its  wonderful  his- 
tory with  his  own  eyes,  he  entered  with  enthusiasm  upon 
the  study  of  other  insects,  his  observations  on  which  he 
regularly  communicated  to  Reaumur.  Amongst  other 
interesting  inquiries,  his  experiments  on  that  singular 
anomaly  in  nature  the  generation  of  Aphides^  do  him 
the  highest  credit,  and  have  set  that  question  perfectly 
at  rest'’. 

In  another  department  of  the  science  this  period  was 
distinguished  by  a work  which  may  almost  be  deemed  a 
prodigy.  I am  sjieaking  of  Lyonnet’s  admirable  treatise 
on  the  anatomy  of  the  caterpillar  of  the  Cossus, — a work 
which  will  uphold  his  reputation  as  long  as  Entomology 
shall  be  cultivated  as  a science,  or  the  comparative  Ana- 
tomist be  delighted  to  trace  the  footsteps  of  Divine  Wis- 
dom in  the  gradually  varying  structure  of  animals.  The 
plates  to  this  publication,  executed  by  the  hand  of  its 
excellent  author,  are  as  wonderful  as  the  work  itself ; 
and  together,  to  use  Bonnet’s  words,  form  a demonstration 
of  the  existence  of  God.  It  is  infinitely  to  be  regretted 
that  the  author  of  this  incomparable  monument  of  sci- 
entific ardour  and  patient  industry  should  have  died  be- 
fore the  full  completion  of  his  anatomical  description  of 
the piqm  and  imago  of  the  same  insect ; of  which  he  had 
prepared  a considerable  portion  of  the  manuscript,  and 
engraved  upwards  of  twenty  of  the  plates. 

Numerous  other  writers  in  various  departments  of 
the  science  appeared  during  this  era;  but  it  would  be 
’ ^ 01..  I.  p.  17.1.  ,\iso  sec  al)ove,  p.  KjO— . Bonnet  i.  1!) — . 
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useless  to  enter  into  a particular  detail  of  their  works  and 
merits.  I cannot  however  omit  noticing,  on  account  of  his 
inimitably  accurate  and  chastely  coloured  representa- 
tions of  Lcpidoptera,  Sepp’s  beautiful  Ncderlandsche  In- 
secten,  in  which  the  whole  history  of  these  animals,  from 
the  egg  to  the  fly,  is  described  and  portrayed.  In  our  ow  n 
counti’y  this  era  was  distinguished  by  no  entomological 
work  of  any  great  eminence.  Albin,  Wilks,  and  Harris 
liroduced  the  principal.  Gould,  however,  without  hav- 
ing any  thing  of  system,  gave  an  admir’able  account  ot 
English  ants,  which  I formerly  noticed 

One  of  our  first  poets,  the  celebrated  Gray,  was  also 
much  devoted  to  Entomology.  From  his  interleaved 
copy  of  the  Sijstema  Naturce,  that  venerable  and  able  na- 
turalist, Sir  T.  G.  Cullum,  Bart,  copied  the  following 
characters  of  the  genera  of  insects  of  Linne,  drawn  up 
in  Latin  Flexameters,  which  he  kindly  communicated  to 
me. 

CoLEOPTrilA. 

Alas  lorica  tcctas  Coleopterayac^ariL 

Serra  pedum  j)rodit  Scarahcciim  et  fissile  cornu. 

JDcnacsti  antennaj  circum  ambit  lamina  caideni 

Qui  caput  incurvum  timidus  sub  corpore  celat. 

In  pectus  retrahens  ca|)ut  abdit  claviger  Hisfer. 

Occiput  Attclabi  in  posticum  vergit  acumen. 

Ciii'cidio  ingenti  protendit  cornua  rostro. 

Siljiha  locves  peltae  atque  elytrorum  exporrigit  eras. 

Truncus  apex  clavas,  atque  antennula:  Coccioiwlkv. 

** 

Cassida  sub  clypei  totam  se  marginc  condit. 

Chrysomcla  inflexa  lorica;  stringitur  ora. 

Gibba  caput  Meldc  incurvat  thorace  rotundo. 

Oblongus  t'rontem  ct  tenues  clypei  exerit  oras 

Tenebno,  Abdomen  dMordcllw  lamina  vestit. 

Curta  elytra  ostentat  Stnpb^lis  caudainquc  rccurvam. 

* \^)L.  II.  p.  58,  note  ’. 
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Tubcrc  cervicis  valet,  anteiinisque  Ccrambjjx. 

Pectore  Leptura  cst  tercti  corpusque  coarctat. 

Flexile  Cantharidk  teamen,  latcrumque  papilla;. 

Ast  Elatcr  rcsilit  sterni  imicrone  supinus. 

Maxilla  exserta  cst  oeuloque  Cicindela  graiidi. 

Bupresti  autennjE  graciles,  cervice  rctracta. 

Nee  Dytiscus  iners  setosa  remige  planta, 

Effigiein  cordis  Carabus  dat  pectore  trunco. 

Xecpdalis  curto  ex  clytro  nudam  explicat  alam. 
Ciirtum,  at  Forficidcc  tegit  hanc,  cum  forcipe  cauda. 

IIemiptera, 

Dimidiam  rostrata  gerunt  Ilemiptera  crust  am 
F(vmina  serpit  humi  interdum,  volat  ccthcra  conjux. 

Deiu-essuni  Blattcc  corpus  venterque  bicornis. 

Dente  vorax  Gryllus  deflexis  saltitat  alls. 

Hostro  Nepa  rapax  pollet  chelisque.  Cicada 
Fastigio  alarum,  et  rostrato  pectore  saltat. 

Tela  Ciincx  iuflexa  gcrit,  cruce  complicat  alas. 
Notouecta  crueem  quoque  fert  remosque  pedales. 
C'oruua  Aphis  caiuke  et  rostrum,  smpe  erigit  alas. 
Deprimit  has  Chermes,  dum  saltat  pectore  gibbo. 
Coccus  iners  caudm  setas,  volitantc  marito. 

Thrips  alas  angusta  gerit,  caudamque  recurvam. 

Lepidoptera, 

Sfjuamam  alec,  lingua;  spiram  LejjidopteraJrtc/rt?;/. 
Papilio  clavam,  et  squamosas  subrigit  alas. 

Prismaticas  Sphinx  antennas,  medioque  tumentes  : 

At  conicas  gravis  extendit  sub  nocte  Phalecna. 

Neuroptera. 

Retc  alec  nudum  atque  hamos  Neuroptera  caudec. 
Dente  alisqnc  potens  secat  acthera  longa  Libclla. 

Cauda  setigera  erectis  stat  Ephemera  pennis. 
Phrpganca  elinguis  rugosas  deprimit  alas. 
IIemerinus<.\\\c  bidens  plauas  tamen  explicat  ille. 

Fit  rostro  longo  et  cauda  Panorpa  minatur. 

Raphidia  extento  collo  setam  trahit  unam. 

Hymenoptera. 

At  vitreas  tilas,jarulume]ue  Hymenoptera  caudcc. 
Feemineo  data  tela  gregi,  viaribttsquc  negata. 
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Telum  abtlit  spirale  Cj/nips,  morsuque  ininatur. 
Maxillas  Tenthredo  movet,  serramque  bivalvem. 
Ichneumon  gracili  triplex  abdoniine  telum : 

Et  valde  aurato  resplendet  corpore  Chiysis. 

Haurit  Apis  lingua  incurva,  quod  vindicat  ense. 

Sphe.v  alam  expandit  laevein,  gladiumque  recondit. 
Alae  ruga  notat  Vespam,  caudaeque  venenum. 
Squainula  Formicam  tergi,  telumque  pedestrem, 

Dum  minor  alata  volitat  cum  conjuge  conjux. 

Mutilla  impennis,  sed  cauda  spicula  vibrat. 

Diptera. 

Diptera  sub  geminis  alis  sc  pondere  librant. 

Os  CEstro  nullum,  caudaque  timetur  inermi. 

Longa  caput  Tipu/a  est,  labiisque  et  prmdita  palpis. 
Palpis  Musca  caret,  retrahitque  proboscida  labris. 
Qua  Tabanus  gaudet  pariter,  palpis  subacutis. 

Os  Culicts  molli  e pharetra  sua  spicula  vibrat. 
Rostrum  Empis  durum  et  longum  sub  pectore  curvat. 
Porrigit  articuli  de  cardine  noxia  Conops. 

Porrigit  at  rectum  et  conicum  sitibundus  Asihts. 
Longum  et  Bombplius  qui  sugit  mclla  volando. 
Unguibus  Hippobosca  valet,  vibrat  breve  telum. 

Aptera. 

Aptera  sc  jmdibHs  pcnnarum  nescia  jactanl. 

Exit  tres  setas  cauda  extendente  Lepisma. 

Saltatrix  est  cauda  Podurcc  inflexa  bifurca. 

Armantur  'Fc>'>nis  maxillis  ora  duabus 
Fert  telum  quod  ab  ore  Pedicidus  edat  acutura. 
Pulicis  inflexum  rostrum  est,  telumque  recondit. 
Octo  Acarus  pedibus  duplicique  instructus  ocello  est. 
Lumina  bis  bina  octipedata  Phalangia  gestant. 

Octo  oculis  totidem  pedibusquc  se  Aranea  jactat. 
llis  etiam  adjungit  cbelatos  Scorpio  palpos. 

Delia  pedum  natura  dedit  fulcimina  Cancro. 

Uiiocido  bissena  (duosque  ambobus  ocellos) 

Quorum  his  cbelatos  gerit,  illc  gemellos. 

Ovalis  pedibus  bis  septem  incedit  Oniscus 
Innumeris  pedibus  Scohpendra  angusta  movetui. 
Secernit  rcliquis  structura  cylindrica  Iidum. 
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During  this  era,  and  by  the  influence  of  Linne,  in  the 
year  1739  the  Royal  Academy  of  ficiences  at  Stockholm 
was  established,  which  did  for  Natural  History  in  Swe- 
den what  our  own  Royal  Society  had  done  for  it  in  Eng- 
land. Other  societies,  with  a similar  object,  were  form- 
ed in  tlillercnt  parts  ol  Europe,  and  were  attended  by 
similar  good  effects.  At  Paris,  at  Berlin,  at  St.  Peters- 
burg, at  Moscow,  at  Turin,  at  Lisbon,  &c.,  the  lovers 
of  Nature,  at  that  time  and  subsequently,  have  asso- 
ciated for  this  purpose ; and  I may  mention  here,  that  I 
may  not  revert  to  the  subject,  the  great  Natural  History 
association  of  our  own  country,  the  Linnean  Society, 
named  after  the  illustrious  Swede,  which  was  first  insti- 
tuted in  17SS,  and  incorporated  by  royal  charter  in 
1302.  In  the  Transact iojis  of  this  learned  body,  the  Zoo- 
logist in  general,  and  particularly  the  Entomologist,  will 
find  much  useful  information  and  many  interesting  ob- 
servations connected  with  his  science.  This  flourish- 
ing society  consists  at  this  time  of  above  GOO  members, 
ot  wliom  more  than  500  arc  Fellows ; — a gratifying  proof 
how  widely  Natural  Flistory  is  cultivated  in  the  British 
Empire. 

5.  Era  of  Fahricius,  or  of  the  Maxillary  System. — We 
are  now  arrived,  if  its  consequences  be  considered,  at 
one  of  the  most  important  epochs  of  the  science.  Fa- 
bricius,  a pupil  of  Linne,  who  highly  estimated  his  en- 
tomological acquirements®,  thinking  that  the  system  of 
his  master  was  not  built  upon  a foundation  sufliciently 
fixed  and  restricted^,  conceived  the  idea  of  doing  for 

Linne  is  recorded  to  have  said,  “Si  DoniimisFat)ricius  venit  cum 
ali<iuo  Iiiseclo,  et  Dominus  Zoega  cum  aliquo  Musco,  tunc  ego  |)iieiiiu 
detralio  et  dico  : Estote  doctorcs  inci.”  Sta'ver’s  Life  of  Lbinants. 

'*  Fal).  Philos.  Enlomoloo.  IVa;f. 
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Entomology  what  the  latter  had  done  for  Botany.  As 
the  learned  and  illustrious  Swede  had  assumed  the  Fntc- 
Hfication  for  the  basis  of  his  system  in  that  science,  so  the 
emulous  and  highly-gifted  Dane,  observing  how  happily 
those  organs  were  employed  as  characters  in  extricating 
the  ffenera  of  Vertebrate  animals,  assumed  the  instru- 
vicnts  of  incmducalion,  far  more  numerous  and  various 
in  insects,  for  the  basis  of  a new  system  of  Entomo- 
logy;  which,  from  the  maxilla:  being  principally  em- 
ployed to  characterize  the  Classes  or  rather  Orders,  may 
be  called  the  Maxillary  System.  De  Geer,  indeed,  as 
we  have  seen  above,  had,  in  the  majority  of  his  Classes,  to 
the  organs  of  flight  added  the  parts  of  tlie  mouth  : but 
Fabricius  pursued  the  idea  much  further,  and  made  the 
Trophi^,  or  Instrumenta  Ciharia  as  he  called  them,  the 
sole  cornei-stone  of  his  whole  superstructure.  Tliough 
nothino-  seems  to  have  been  further  from  his  intention 

O 

than  to  follow  Nature,  since  he  complains  that  Linne  by 
following  her  too  closely  had  lost  the  Ariadnean  thread  of 
system  yet  it  is  singular  that,  by  building  upon  this  seem- 
ingly narrow  foundation,  he  has  lurnished  a clue,  by  the 
due  use  of  which,  instead  of  deserting  her,  his  successors 
have  been  enabled  with  more  certainty  to  extricate  her 
groups  : since  the  parts  in  question  being  intimately  con- 
nected with  the  functions  and  economy  of  these  animals, 
where  they  differ  materially,  indicate  a corresponding 
diffei’ence  in  their  character  and  station. 

The  Jirst  outline  of  his  System,  I believe,  ajipeared  in 
his  Stjstema  Entomologiic  published  in  1775;  and  the  last, 
\\\\\\s,  Supplement  to  his  Entomologia  Systematica  in  1798. 
In  this  the  series  and  characters  of  Ins  Classes  (for  so, 

=>  Voi,.  HI.  p.417. 

''  Phitot.  Kntomohg.  vi  \S.  ?.  Ent.  Prole>Tom, 
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alter  Do  Geer,  he  dcnoniiiiates  his  primary  groups)  were 
as  follows : — 

* 

1.  Kleutherata [Colcoptcra  L.)  Maxilla  naked, 

free,  palpigerous. 

2.  Ulona'I'a^’.  [Oitlioptcra  Oliv.)  Maxilla  covered  by 

an  obtuse  galea  or  lobe. 

3.  Synistata*^.  {Ncuroplcra  L.,  excluding  the  Libd- 

lulina,  and  taking  in  Termes  L.  and  Thpsamira 
Latr.)  Maxilla  geniculate  at  the  base  and  connate 
witli  the  labium. 

k Piezata^’.  {Hpmcnuplca  L.)  Maxilla  corneous, 
compressed,  often  elongate. 

5.  OooNATAk  [Uhclhdina  IN'PL.)  Maxilla  corneous, 
toothed,  two  palpi. 

C.  Mitosata  (^Myy'iapoda\uQo.c\\.)  Maxilla  coi'neon^y 
vaulted,  not  palpigerous. 

#* 

7.  Unogata^.  {Pidmo7iarp  Arachnida  Latr.)  Maxilla 

corneous,  armed  with  a claw. 

*** 

8.  Polygonata''.  {Isopod  and  Branchiopod  Crustacea 

Latr.)  Palpi  mostly  six ; Maxilla;  many  'within  the 
labium. 

9.  Kleistognatha'.  {Brachyiiroiis  Decapod  Crustacea 

Latr.)  Many  Maxilla;  withmd  the  labium,  closing 
the  mouth. 

“ From  E7^iv6eqo;,  Free.  ’’  Derivation  uncertain.  Perhaps 

fi.v'Kav,  A long  and  narrow  space  or  tract. 

' IvvtrjTYifii,  To  stand  together.  To  press. 

0o8f,  A tooth.  f Miroi,  A tlircad. 

* Unogata  is  probably  a mistake  for  Onychala  ; from  Ouv^,  A claw. 

Doubtless  for  Polygnulha ; from  rioTii/i:,  Many,  and  Yvu&ou  A jaw. 

' KMiitu;,  Closed,  and  Ei/afJoj. 

2 (;  2 
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10.  Exociinata*.  {Mcicrurous  Decapod  Crustacea  Latr.) 

Maxilhc  many  'without  the  labium,  covered  by 
palpi. 

11.  Gloss ATA*^.  {Lcpidoptcra  L.)  Mouth  with  a spiral 

tongue  between  reflexed  palpi. 

12.  Ryngota*^,  [Hemiptcra  Latr.)  Mouth  with  a ros- 

trum, having  a jointed  sheath. 

1 3.  Antliata  {Diptera  L.,  Anoplura  Leach.,  Trachean 

Arachnida  Latr.  &c.)  Mouth  wdth  a haustellum 
without  joints. 

The  Orders  of  Fabricius  are  equivalent  usually  to  the 
primary  groujis  of  the  Linnean  Orders,  and  are  regu- 
lated chiefly  by  the  antennae. 

In  estimating  the  value  of  the  above  system,  we  must 
bear  in  mind  that,  according  to  the  statement  of  its  au- 
thor, it  was  intended  to  be  partly  artificial  and  partly 
natural : artificial  as  to  its  Classes  and  Orders  ; natural 
as  to  its  genera,  species,  and  varieties  He  admitted, 
however,  that  natural  Classes,  &c.  do  exist ; but  he  con- 
tended that  artificial  ones  should  be  substituted  for  them, 
till  further  discoveries  had  cleared  the  way  for  their  sa- 
tisfactory developement*^.  As  therefore  his  system,  in 
its  primary  and  secondaiy  groups,  was  confessedly  arti- 
ficial, and  the  only  use  of  an  artificial  system  being  to  fa- 
cilitate the  study  of  any  department  of  Natural  History, 
its  value  must  be  estimated  by  the  facilities  it  affords  to 
the  entomological  student.  But  here,  it  must  be  allowed, 

“ E|iy,  Without,  aiiU  ’’  ^ruaau.,  A tongue. 

'Vvy)co;,  A rostrum.  Aur'^ix,  A pump. 

‘ Dispositio  insectoruiu  sistit  ilivisiones  s.  conjuuctioncs  coruiii, 
et  est  artiflcialis  qua*  Classes  et  Onlines,  et  naturalis  qua  genera, 
speeies,  ct  I'nrictates  tlocct.  P/iitos.  linlomol.  vi.  jJ.  2.  ' Ibid.  7- 
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lhat  instead  of  enlargtn<r  tlie  entrance  to  the  (einplo  of 
Ins  science,  it  lias  made  it  narrower,  and  has  placed 
most  discouraging  impediments  in  his  way. 

If  you  examine  the  definitions  of  his  Classes,  yon  will 
find  them  in  a variety  of  cases  calculated  rather  to  mis- 
lead than  to  instruct  a learner.  Thus  that  of  the  Elcu- 
thcrafa  would  ec|nally  well  suit  the  Piczata  and  several 
others : that  of  the  Piczata  is  scarcely  to  be  found  in  it ; 
since  in  this  the  maxilla,  instead  of  being  corneous,  is  usu- 
ally coriaceous^,  and  its  lobe  sometimes  nearly  membra- 
nous. In  the  Unogafa  he  even  mistakes  the  mandibles 
lor  maxillaj.  Let  any  young  Entomologist  eiuleavour  to 
make  out  the  Fabrician  class  of  a Cicindcla  for  instance; 
and  finding  its  maxilla?  corneous  and  armed  with  a claw, 
he  would  conclude  that  it  belonged  to  the  Unogata  rather 
than  to  the  Elcutherata.  Besides  all  this,  the  necessity  of 
examining  minute  parts  not  easily  come  at  without  dis- 
section, is  very  discouraging  to  a beginner. 

From  hence  it  is  evident,  that  the  system  of  Fabricius, 
considered  as  an  artificial  one  o)-  a method,  was  no  im- 
provement upon  the  classification  of  his  master  Linne, 
but  rather  a retrograde  movement  in  the  science. 

As  to  that  part  of  his  system  in  which  he  professes  to 
take  nature  for  his  guide,  hh  gc7iera, — though  even  with 
icspect  to  them  he  seems  fearlul  ol  following  her  too 
closely’’, — he  certainly  has  rendered  most  essential  ser- 
vices to  Entomology,  and  laid  the  fouiulation  of  all  that 
has  since  been  done  for  its  improvement.  But  it  must  be 

I.atrcillc  (icti.  Crust,  i t Ins.  iii.  214. 

W ith  lespcL't  to  iSatiiral  Cjlcnera  he  says — “Cavendiim  (aiiieii 
lie  iiimis  iinitaiulo  nuturam  systcniatis  aiiiittaiiiir-.  liliiiii  Ariatlnciiiii  ” 
I/iid.  (I. 
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observed,  tluit  the  series  of  his  genera  is  often  altogether 
artificial;  as  where  he  separates  and  places  far  asunder  the 
Saprophagous  and  Thalerophagous  Petalocerous  beetles. 

Entomology,  however,  in  other  respects  vvas  deeply 
indebted  to  this  great  man.  He  first,  as  was  lately  ob- 
served, directed  the  attention  of  her  votaries  to  parts 
which  enabled  them  better  to  follow  the  chain  of  affini- 
ties, and  to  trace  out  natural  groups.  In  his  Philosophia 
JLntomologica^  drawn  up  on  the  plan  of  Linne’s  Philoso- 
phia Botanica^  he  beejueathed  to  the  science  u standard 
work  that  ought  to  be  studied  by  every  Entomologist. 
His  incredible  labours  in  defining  new  genera  and  de- 
scribing new  species,  with  which  view  he  travelled  into 
various  parts  of  Europe,  and  seven  times  into  Britain, 
have  been  of  infinite  service  and  placed  the  science 
upon  a footing  much  nearer  to  that  of  Botany  than  it 
had  ever  before  attained. 

6.  Bra  of  Latreille,  or  of  the  Eclectic  System.  The 
system  of  Fabricius,  though  generally  adopted  in  Ger- 
many and  Switzerland,  did  not  meet  vvith  a universal 
reception.  It  seems  to  have  gained  no  permanent  foot- 
ing in  the  North  of  Europe,  Britain,  or  France.  In  the 
latter  country  the  Linnean  phraseology  and  characters  ot 
the  Orders  were  retained  by  the  celebrated  Olivier ; while 
at  the  same  time  his  definitions  of  genera  were  construct- 
ed, after  the  Fabrician  model,  upon  the  antenna?  and  the 
oral  organs.  But  a new  and  brilliant  genius  had  now 
appeared  in  France,  whose  indefatigable  labours  and 
sincrular  talents  have  thi’own  more  light  over  entomolo- 
gical  science  than  those  of  all  his  predecessors.  In  179fi 


I'ab.  Enloiiiotog.  Si/sl.  cut,  cl  nticl.  i Piii'f.  iv. 
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about  two  years  alter  I’abricius  bad  completed  bis  Knto- 
mologia  Systanafica  cmcndala  ct  aucta,  M.  Latreille  |)iib- 
lisbcd  bis  r/c  Cayach'rcs  (iriu')  /(/i((’s  drs  Ltscctcs, 

in  ubicb  important  work,  walkino-  in  tbe  stops  of  bis 
i^neat  compatriot  liernartl  de  Jussieu,  be  disregarded  all 
(triijkial  systems  of  Entomoloffy,  and  attempteil  to  con- 
struct one  upon  a natural  basis:  and  to  tins  end,  uniting 
tbe  consideration  of  tbe  instruments  of  manducatiou 
with  that  ol  tbe  organs  for  fligbl  and  motion,  and  of 
other  external  cbaracters, — or  tbe  system  of  Linne  with 
tbatol  Fabricius, — be  became  tbe  founder  of  tbe  modern 
or  Eclectic  system^;  for  be  judiciously  adopted  that  sen- 
sible dictum  ot  Sco])oli,  “Classes  et  Genera  naturalia, 
non  sola  inslrumcnta  ciharia,  non  soUn  alcc^  nec  solm 
antcnuiv  constituunt,  sed  struct ura  totius,  ac  cujustjue 
vel  minimi  discriminis  diligentissima  observatio  His 
object  has  been  in  the  above  and  subsecjuent  works,  by 
dividing  bis  Classes  into  Groups,  from  tbe  Order 

to  tbe  Genus,  to  trace  out  in  all  its  windings,  to  its  in- 
most recesses,  tlie  perjdexing  labyrinth  of  tbe  true  system 
of  tbe  CitKATOii : — of  what  be  has  effected,  tbe  subjoined 
tables  will  give  you  a suflicient  idea‘s. 

•'  Faluiciii.;  calls  this  a chaos,  and  threatens  to  (novc  it,  Init  he 
never  fnlfillcd  his  threat.  See  I'ah  St(jiptr»>.  Fra:!',  i. 

Intrad.  (id  lli.st.  Xat,  JOl. 

“■  Sec  Dirt,  d' Ilisl.  .Vw/.  x.  article 


I.  Crustacea 
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In  a table  of  Invertebrate  articulate  animals  distri- 
buted accordin<t  to  their  external  organs^,  this  learned 
Entomologist  has  arranged  his  Entoma  difi’erently,  under 
two  Types  divided  into  four  Classes, — Thus  : 


'I'YrE  1.  Polt/gnalha. 

Class  i.  Cnislacca. 
Dccapoda.  Braucliiopoda. 

Stoniapodu.  riitjllupa. 

Ainpliii'oila.  Lap/iijropa 

breniDdipoda. 

I sopoda. 

Myriapoda. 

Class  ii.  bisect  a. 
j^Iasl  Icdlors.  Suck  os. 

Tliysaniira.  Lcpidoptcra. 
Ct>icoi)tcra.  Siictoria. 
Orthojitcra.  1 Icniiptcra. 
Neuroptcra.  Diptcra. 

1I\  iiicnoptcra.  Fupipara. 
Rliipliiptcra. 


Type  II.  Pseiidognatha. 
Class  iii.  Crustacea- Arac/inida. 
Branchiopoda. 

Pweifopa. 

Pycnogonidcs. 


('lass  iv.  Arachnida 
Pidnionariw'. 
Ilolctrae. 
Pediculariac. 


Here  he  i)laces  the  myriapods  {Polijpods)  in  the  Crus- 
tacea, and  the  Parasita,  after  Lamarck,  which  surely  is 
no  improvement,  as  an  Order,  under  the  name  of  Pedi- 
cularia,  in  the  Arachnida,  lie,  very  properly,  divides, 
Insecla  into  Mandibulata  and  Haiistellata,  and  has  made 
the  Pupipara  a separate  Order. 

IlaviiiiT  (dven  you  these  tables  of  the  Orders,  I shall 
proceed  to  give  those  of  his  subordinate  groups  arranged 
luuler  each.  'Fliis  I have  already  done,  to  save  space, 
in  the  Arachnida  and  Insccta  aptera. 


■'  Anim.  Invcrlcbr , .Irlivid.  Ann.  dii  Alas.  18vl.  ud  calc. 
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f reiilameiii  i 

I 


Famii-y. 

EiUomophaga 

Stapliyliiiii  , . . 

Sen  iconics  . . 

Clavicornos  . . 

Palpicornes  ... 
L.amellicorncs 

f Mclasoma  . . . , 

Taxicorncs 
Stenolytia  

Tiaclieliiles 


Tkip.k. 

’ Cicinck'lcta;. 

I Carabici 

I Hydrocaiillmri. 
_ Gyiinus. 
('Fissilabrcs. 

I Longipalpati. 

. i Dcpianati. 

I Microcepliali. 
LHetcroductyli. 

('Stcrnoxi  .... 


' Uliinclioplioia 


Xylopliagi 


'I'etiamera  ^ 


Flalysoma 


Longiconic'. 


Eiipoda... 
Cyclica  ... 

Clavopalii.ita 

...  • ( Apliidiiiliar.i. 

I imiera  . , ’ • i ' 

/ I iit'gicola. 


Maiacoderini. 
'Cleroncs. 
Palpatorcs. 
Ilislcridcs. 

^ I’cltoides. 
Dcnncstini. 
Pyrrliii. 
INIacrodactyli. 

( Ilydropliilii. 

( Splixiidiota. 

^ Scarabxides. 

I Liicaiiidcs. 

( Piiucliaria-. 

. niapsides. 

( Teiicbiionitcs. 
( Cossypliores. 

^ niapcrialcs. 

^ Ilelopii. 
f (Edcmei  itcs. 
f Pyrochioidcs. 

I IMordellones. 

-AiUliieites. 

I Iloi'iales. 
(_CaiUliariiliie. 

^ liruelielx. 

Ciireulioiiitcs. 
r Scolitari.-c. 
j Postricbini. 
j Paussiles. 

^ Trogosilarice. 

. . Cuciijipos. 
f Piioiiii. 

- Ceraiiibycini, 
Leptitietc". 

^ Sagrides. 

^ ('l  ioceiides. 
f Casjiilari.e. 
s (.'111  ysonielini. 

( Galei  iiciles. 

\ Eiotylciia'. 
i Globiilitcs. 


Subsection. 

’'Tiuncatipcnncb- 
■ Bipartiti. 
'I'iioracici. 
Abdominales. 
_Siibulipalpi. 


3 Buprcstides. 

I Elateridcs. 

f Cebrionites. 

I Lainpyrides. 

^ Melyridcs. 

I Ptiiiiorcs. 
(_Lymcxylonide:>. 


('Copropliagi. 

I Geotnipini. 

J Xylopliili. 
Pliyllo|ibagi. 
Aiitliobii. 
[_iMelilopliili. 
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( 'lil'KH. 


( )illi(i|'tc'r;i 


1 lciiii|Hci;i  .. 


N<‘tiro|>lLra 


I lymtn(>|itcr.i 


SECTION. 


1'\\M1LY, 


'I’llll'  1. 


f 1 ltter(i|itciM 


.Uoiiioptcra 


I 

^ Aciilcala 


Ciirsoria 


t 


Salfatoria  , 


r l'\)rliciilaria'. 
j Blattaria-. 
i Spectra, 

C Mantitics. 
f firylloiics. 

< Acridii. 

C Lociistari:e. 
f Longilabres. 

I Membraiiea.', 
(ic'ocorisa?.  Niulicollcs. 

I Oculat:e. 
LRemigcntcs. 

llydrocorisaJI^iiptorcs. 

I Platydactyl 


tydactyli, 
f Cantatoriic. 
s Fiilgorelbr. 

( Cicailellie. 

( Psylliclaj. 
j TliripsicUe. 
f-  Apliidii. 

e 1 1-  S Libelliilina.-. 
rSiihulicornes  i , 

I i:,[)licnieniia‘. 

("Paiiorpata;. 

, Myrincleonide.'. 

I Hcnicrobiiii. 


'Cicadar’ue , 


I lyiiuaielytra 
Gallinsccta. 


IMacipennes  <} 


Plicipcnncs. 


L 


iVIegaloptera. 

Perlariic. 

reiitlircdinct;e. 


'i’<  la  liianlia 


pi  Ictcrogy 


,,  ...  S 1 eiitlircdinct;e 

pSecnlera..  ] pr,o,e,ata. 

'livaniales. 
Ichiiciinioniilcj 
Gallicola-. 
‘-Pnpivora  ..  ; Clialciditcy. 

I Oxynra. 
LClirysiiliilc  ■ 
i Foniiicaria’ 

’ ( Mutillai'ia', 

'Scoliata. 
Sapygites. 
Poni[)ilii. 

J Splicgiiiiic, 

' Beinbeciilcr.. 
Lanata. 
Ny'jsonii. 
-(.'rabroiiilc  . 

JV'e  •|>ari:c. 
Ma.aridc- 

^pla^ia . 


Fusboi'cs 


I 


Dip!o(>lcia 

AbHilcia 


I 
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OnDtH. 


I.epiiloptcra 


Hliipliiptcra. 


Suction. 


Family. 
"Diurna 


TniBf. 


( Pupilionicles. 

■ ■ ■ ■ I Hcspcridcs. 

Crcpuscularial 

I ZygceiiKles. 
fBoiiibycitcs. 

I Noctuo-bonibycites 
I PhaliEnites. 

.Nocturaa  . . ] 

* iNoctnaelites. 

I I'ortriccs. 
'“Fissipcnnes. 

fNeinoccra,. 

I I I ipuiana;. 

f Asilici. 


' Piobostida 


Diptcra  ....<! 


Empides. 
Inflata. 
JJonibyliarii. 

Tany.toina  <[ 

I ■'  j J abanii. 

Sicarias. 

I Mydasii. 

I libagioiiides. 
(_Dolicliopodes. 

Notacantha  4 

t Straliomyda?. 
f Conopsaria’. 

) Syrphia. 

A (lilstrides. 
^Miiscides. 


Atlici 


iTccra 


Eproboscida. . / Pupipara  . . 5 

L f Plitbimniv.T 


: Pluliironiya- 

N.B.  Th  is  table  is  chhjl^  taken  from  the  tenth  vohime  of  the 
Nouveau  Uictioiinairc  d’Histoiie  Naturelle,  arti- 
cle Eiitoniologie  : hut  the  groups  of  the  Carabici  are 
from  the  Coleoptcres  tl’Enrope,  livrais.  75 — . 

If  you  examine  the  Orders  as  here  given,  you  will 
liiul  tliat  they  mostly  represent  natural  primary  groups 
of  his  Classes,  though  with  regard  to  their  distribution 
you  may  perhaps  feel  disposed  to  ililler  from  him.  You 
will  also  think  that  his  secondary  and  minor  groups^,  with 


'■  Several  oi  the  minor  groups  given  in  the  table  lu  has  liirthcr  re- 
solved l>e!i)re  lie  arrives  at  lii'  'icnera. 
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llie  exception  of  some  of  his  sections,  merit  (he  same 
character.  Iiuleeci,  he  has  left  far  beliiiul  all  his  pretle- 
cessors  in  the  progress  that  he  has  matle  tovvartls  ex- 
ti'icatin"  the  true  system.  Setting  out  i’rom  a common 
centre  he  holds  on  his  unwearied  course,  endeavourino- to 
trace  every  set  of  objects  that  branches  from  it  to  its  ex- 
treme term.  But  though  he  studied  insects  anahjticalhj 
with  unrivalled  success,  he  was  not  always  e(jually  happy 
in  his  arrangement  of  them.  I do  not  hei  e 

so  much  speak  of  the  result  which  must  necessarily  fol- 
low from  any  arrangement  in  a scries,  and  w Inch  cannot 
well  be  avoided ; but  I allude  particularly  to  his  adop- 
tion of  the  Geoffroyan  system  in  the  Colcoptcra,  which 
has  prevented  him  in  many  instances  from  seeing  the 
natural  distribution  of  his  groups. 

In  1798,  two  years  after  the  publication  of  Latreille’s 
first  enunciation  of  his  system,  M.  Clairville,  a very  acute 
and  learned  Swiss  Entomologist,  drew  up  the  ibllowing 
analytical  table  of  insects. 

Sections. 

1.  Elytropteia 

( Colcoptcra). 

2.  Deratojitera 

( Orthoptcra). 

3.  Dictyoptera 
( Ncnroplcra). 

4.  Phicboptcra 
( Hijmenoptcra). 

5.  Ilalteriptcra 

{Diptcra). 

0.  Lepidioptcra 

(Lcpkloptcra). 

7.  Hcniimcroptcra 

( llcmiptcra). 

Aptera  r Haiistcllata  ..  8.  Rojilioteira. 

_ (IVinglcvs)  Muiulibiilata  . . y.  Pododuncra. 

Every  one  will  think  that  the  change  of  the  received 
names  of  the  Orders,  here  denominated  Sections,  is  jier- 


" Maiulibidata 


' Ptcrophora 
(U'i/igcd)  " 


liisecta- 


^ Haiistcllata  . 
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rectly  iieeclloss.  The  principal  merit  of  tliis  system  is  tlie 
ilivision  of  insects,  tacitly  jmintecl  out  by  Fabricius,  into 
two  groups  or  subclasses,  from  the  mode  in  which  they 
take  their  food. 

Lamarck, — whose  merits  as  a Zoologist,  except  in  one 
jioint®,  are  of  the  highest  order, — in  his  Sijsfcmc  dcs  Ani~ 
mauxsans  Vertebres,  which  was  published  in  1801,  adopts 
the  above  division  of  insects  ; but,  after  Aristotle*’,  lie 
makes  the  Hymcnoptcra  an  intermediate  Order  between 
the  masticators  and  those  that  take  their  food  by  suction  ; 
he  places  the  Lcpidoptcra  at  the  head  of  the  latter,  and 
the  Aphanijdera,  which  he  denominates  Aptcra,  at  the 
eiuL:  the  Hexapod,  Octopod,  and  Polypod  Aptcra  he 
considers  as  Araclinida^.  In  his  last  great  work  [Hi- 
stoire  Naiurcllc  dcs  Animemx  sans  Vertehres)  he  in- 
cludes the  Hymcnoptcra  amongst  the  masticators,  and 
reverses  the  disposition  of  his  Orders,  beginning  with 
his  Aptcra  and  ending  with  the  Colcoptera'^. 

M.  Cuvier,  in  his  Anatomic  (1805)  divided 

Insccta  into  two  subclasses,  from  the  presence  or  ab- 
sence of  maxilla  : thus — 


With  Maxilla. 

1.  Gnathaptera. 

2.  Neuroptera. 

3.  Hymenoplera. 

4.  Coleoptera. 

5.  Orthoptera. 

His  Gnathaptci'i 


Without  Maxilla. 

1.  Hemiptera. 

2.  Lepidoptera. 

3.  Diptera. 

4.  Aptera. 


include  the  Isopod  Crustacea^  the 


“ VoL.  III.  |).  3-19,  note  Sec  above  j).  123. 

Syd.  des  Aiiim.  saus  Vciichr.  185.  ''  Ibid.  IJl. 

* Anim.  sans  Vcrtchr.  iii  332 — . 
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Arachnida,  llio  Polypod,  and  some  of  llu;  Uctopod  and 
Hexapod y/yVr/rt  and  \\\9.Aptcra — l*uh\v,  Palicidns,  and 
Acanis  L.,  with  llic  exclusion  of  Hijdrachna  F. ^ It  is 
remarkable  enough  that  his  Class  as  it  stands,  with  a 
slight  alteration,  returns  into  itsell,  thus  fonning  a circle; 
for  his  first  Ortler  {Gnalhaptcra)  contains  Ihjdrachna 
and  the  TJnjsamira  of  Latreille,  and  Ids  last  [Aptcra) 
ends  with  Anophira  Leach,  and  Acanis  L. 

All  the  French  Entomologists  have  followed  Olivier 
and  Latreille  in  adojiting,  with  some  variation,  Creof- 
froy’s  system  with  regard  to  the  Colcoptcra,  which  has 
rendered  them  all  more  or  less  artificial.  Dumeril  has 
constructed  a table  of  the  Order,  arranged  dilFerently 
from  that  above  given of  Latreille;  but  not  more  na- 
tural, for  the  very  same  reason. 

Our  learned  countryman,  Dr.  Leach,  by  his  zoolo- 
gical labours  has  thrown  much  light  on  the  natural  dis- 
tribution of  the  Animal  Kingdom,  and  no  department 
of  that  kingdom  is  more  indebted  to  him  than  the 
Anmdosa  ; of  which  I have  before  stated  to  you  his 
Classes^.  I shall  now  give  a table  of  his  Orders  of  AracJi- 
nida  and  Insccta  Latr.  and  also  his  families,  &c.  of  his 
Classes  Myriapoda  and  Araclinides'^ . 

Class.  Ouder.  Family. 

{C  Glonicrides. 
Cliilognatim  ....  j Iiilicles. 

C Polydesmiclcs. 
f Cerrnatides. 

Syngnatlia j Scolopcndridcs. 

e Gcophilidcs. 

•“  Anal.  Comp.  i.  1.  viii. 

*'  Expos.  (Tunc  Mclh.  Nat.  1 7. 

" VoL.  111.  p.  ]<j. 

^ Linn.  Tram.  xi.  .‘570.  N.  B.  I liavc  transferred  from  the  Aruch. 
mda  Ill's  suborder  Noloslomata,  as  lie  siibsei|iieiuly  jilaccd  it  at  tlie 
end  of  Imcrta,  iiiuler  tlie  DmutopUru 
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Araclinicles 


'Anietabolia 


Insecta  . . . ^ 


Mctabolia 


Order. 

Poclosomata  , , . . 


Polymerosomata . 
Diinerosomata  .. 


. Monomcrosoniata 


S Tli3saniira. 

I Ano|)liira. 

' Coleoptcra. 
Dcnnaptcra. 
Ortliojitora. 
Dictj'optera. 
Hemi])tcra. 
Onioi)tera. 

I Aptera. 
Lepidoptcra. 
Triclioptera. 
Nciiroptera. 
II\  nienoptera. 
Rhiphiptera. 
Diptera, 

L Oinaloptera. 


Family. 

( P3cnogonides. 
( N3'inphonidcs. 
C Sironides. 

< Scorpionidcs. 

( Tarantiilidcs. 
f Solpugides. 

-<  Phalaiigides. 

L Aranc'ides. 
r Trombidides. 

1 Gammasides. 

! Acarides. 

1 Cheyletides. 

I Eyiaides. 

L Ilydrachnidcs. 


I have  before  expressed  my  sentiments  iijion  several 
of  these  Orders*:  I shall  not  here  rejieat  them,  but  shall 
merely  observe,  with  respect  to  those  I have  not  adopted, 
that,  though  perhaps  not  entitled  to  rank  as  Orders, 
most  of  them  form  natural  groups.  His  Orders,  however, 
of  Arachnula  must  be  excepted  from  this  remark,  since 
they  are  evidently  artificial.  His  analyses  of  his  Orders, 
though  in  general  they  give  natural  groups,  are  usually 
not  carried  so  far  as  those  of  M.  Latreille,  so  as  seldom 
to  indicate  what  may  properly  be  denominated  families. 
He  has  made  his  nomenclature  for  his  so-called  fiimilies 
more  uniform  and  satisfactory  than  that  of  the  French 


* See  above,  pp.  d69,  .‘57  b >577,  382. 
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Entomologist  : and  t\e 

may  say,  with  respect 

to  the  ex- 

tent  and  eftect  of  his 

zoological  labours, — 

Xihil  non 

tetigit,  cl  omnia  qiae  tctigil  oimavit. 

7.  Era  of  ^laclA’aij,  or  of  the  Quinary  I Imve 

more  than  once  stated  U)  yon  in  my  former  letters  the 
bases  upon  which  the  system  vvhicli  I am  in  the  last 
place  to  explain  to  yon  is  bnilt.  Yon  know  the  Snb-kin^- 
doms  and  Classes  into  which  its  learned  and  ingenious 
author,  njion  a novel  and  most  remarkable  plan,  has  di- 
vided the  Animal  Kingdom  I shall  now  copy  for  yon 
his  diafjram  of  the  A>i?ii//osa, 

CD 
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I have  l^efore  sufficiently  noticed  these  Classes,  or 
Orders  as  Mr.  MacLeay  terms  them,  of  the  Snb-king- 
dom  Aniudosn  : I shall  here  therefore  only  throw  out 
a few  remarks  on  their  composition.  M"ith  regard  to 
their  distribution  in  the  Crustacea,  Mr.  MacLeay 

thinks  the  series  runs  from  the  Ib  anchiopods  or  Mono- 
cidus  L.  to  the  Decapods  or  Cancer  L. ; and  so  on,  till  by 
means  pei’haps  of  the  genus  Bopyrus,  which  Fabricius  re- 
gards as  a Monocidus,  it  i-etnrns  to  the  Branchiopods 
again.  This  circle,  through  Porcellio  Latr.,  a kind  of 
woodlouse,  &c.,  whicli  has  only  a pair  of  antennm  and  at 
first  but  six  legs,  is  connected  with  the  Ametahola  Class, 
which  beginning  with  Glomeris  goes  by  the  other  Chiln- 
gnatlia  [Iidns  L.),  having  also  six  legs  at  first,  and  certain 
Va  'mes  to  the  Annplura,  and  terminates  in  the  Cliilopoda 
{Scolopoidra  L.)  their  cognate  tribe From  Xhc.  Amcta- 
bola  Mr.  MacLeay  proceeds  to  the  Mandihdata,  between 
which  two  groups  he  has  discovered  no  osculant  one,  but 
he  takes  the  Anophira  of  the  former  as  the  transit  to  the 
Colcoptera  in  the  latter ; from  whence  passing  to  the  Or- 
thoptera,  &c.,  he  finally  returns  by  the  Hijnienopfera. 
Between  the  ISlandundala  likewise  and  Ilamtellata  he 
finds  no  osculant  class  : but  as  the  affinity  between  the 
Trichuplera  and  hepidoptcra  is  evident,  proceeding  by 
the  Uomoptera  he  returns  to  the  Lepidoptera  by  certain 
Diptera,  as  Psyc/ioda,  &c.  From  the  Aptera  Lam.  or 
P/de.r  L.  he  passes  by  the  osculant  class  Ki/ctcribida  to  the 
Arachnidu;  and  beginning  with  the  he  goes  to 

tlie  Hcorpionidea,  and  so  to  the  Aranidca  or  spUlers, 
which  he  connects  with  tlie  Deca[)od  Crustacea  — thus 


^ See  Vui,.  III.  |).  25  — . aiul  above,  p.  i>S5 — . 


IIISTOKY  OF  r.  N'l'O.MOFOi;  V. 


•1-67 


tbrniino-  liis  groat  circle  oi'  J/vc  smaller  ones,  cacli  ol‘ 
whicli,  as  well  as  that  which  they  I’onn,  returns  into  it- 
self-'. 

W e next  take  hi.s  Circles  of  Mandihnla/a  : thus — 


I/or.  Ent'j/noloi’.  c.  vi. 
ii  2 
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In  this  arrangement  of  tlie  tribes,  as  he  calls  them,  ol 
Mandibulata,  Mr.  Mac Leay  sets  out  from  the  Coleoptera, 
which  he  distributes,  according  to  the  supposed  typical 
forms  of  their  larvec,  into  five  minor  groups,  sufficiently 
noticed  on  a former  occasion  From  this  tribe  or  Order 
he  proposes  to  pass  by  Atractocerus  to  the  osculant  Order 
Strepsiplero,  and  from  thence  by  Myrmecodcs  Latr.  and 
the  Ants  to  the  Hipncnoptera.  From  hence  he  next  pro- 
ceeds to  his  Triclioptera ; in  which,  as  we  have  seen®, 
he  places  not  only  Phrijgnnea  L.,  but  also  Tenthredo  L. 
and  Pcrla  Geofifr.,  making  his  transit  by  ^ircx  L. ; form- 
ing an  osculant  Order  winch  he  denominates  Pomboptern. 
From  this  his  way  to  the  Neuroplera  is  by  the  Perl  ides, 
with  Sialis  Latr.  as  an  osculant  Order  under  the  name 
of  Mcgaloptera  .-  he  enters  by  Chauliodes,  and  leaves  it 
by  Panorpa  or  Raphidia  by  means  ot  Borens,  forming 
also  an  osculant  Order  (^Raphioptera)  for  the  Orthoptera 
which  he  enters  by  Phasma,  Mantis,  &c.,  and  leaves  by 
Gryllus  Latr.,  entering  the  Coleoptera  again  by  the  os- 
culant Order  Dermaptera  formed  of  Forficida  L. : and 
thus  returning  to  the  point  from  which  he  set  out^.  He 
has  not,  however,  made  this  return  of  the  series  into 
itself  so  clear  in  each  order,  excepting  in  the  Ortho- 
ptera, as  he  has  done  in  the  whole  Class  or  Sub-class. 
Thus  in  the  Coleoptera  there  appears  no  particular  af- 
finity between  the  Predaceous  and  Vesicant  beetles,  his 
first  and  fifth  forms  % or  his  Chilopodimorphous  ('oleo- 
ptera,  and  his  'Idiysanurimorphous. 

'fo  enter  fuliv  into  his  doctrine  ot  Analogies  would 
lead  us  into  a very  wide  field,  and  occupy  a larger  space 

“ Sec  above,  p.  .37-4.  ''  F.titonwlog.  420—. 

' Ibid.  422. 


HISTOKY  or  ENTOMOLOGY. 


469 


than  I can  aflord  ; 1 must  therefore  refer  you  to  his 
work  for  more  particular  and  detailed  information  on 
that  subject.  Witli  regard  to  the  analogies  between  op- 
])osite  points  of  contiguous  circles,  you  may  get  a very 
gooil  idea  of  it  from  his  diagram  of  Sajirophagous  and 
Thalerophagoiis  Petalocerous  beetles,  which  I liere 
subjoin. 


It  is  a very  singular  circumstance  that  in  these  two 
circles  we  have  two  sets  of  insects, — one  impure  in  its  ha- 
bits and  feeding  upon  putrescent  food,  and  the  other 
clean  and  nourished  by  food  that  has  sullered  no  decap, — 
set  in  contrast  with  each  other,  and  that  in  each  of  the  op- 
posite groups,  the  one  has  its  counterpart  in  some  respect 
in  the  other.  In  none  is  this  more  striking  than  the  Sca- 
rabecuhe  and  Cetoniadec,  both  remarkable  for  having  soft 
membranous  mandibles  unlit  foi'  mastication,  and  both 
living  upon  juices,  the  one  in  a putrescent  and  the  othei' 
in  an  undecayed  state 

Otlicr  systems  or  iiietliods  have  been  promulgated  by  various 
authors,  as  by  Selueffer,  Scoj)oli,  Cieoft'roy,  &e.  Wakkeiiaer  and 
Bhiinville  have  |)roposed  one  founded  on  the  number  of  the  legs  of 
insects;  but  those  in  tlie  text  are  the  [)rincipal  and  best  known. 
— A.  Dirt,  d' Hist.  Xdt.  xvi.  "i. 
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Our  learned  autlior  in  siibse(|iient  works  lias  staled 
every  circle  to  be  resolvable  into  Ixvo  superior  groups, 
which  he  denominates  narmul  or  typibal,  and  three  infe- 
T'ior  ones,  which  he  calls  aberrant  or  annectent*. 

Before  I conclude  this  account  of  the  various 

O 

systems  that  have  distinguished  the  dilierent  entomolo- 
gical eras,  I must  say  a few  words  on  those  partial  ones 
which  have  been  founded  on  the  ncurution  of  the  wings 
of  insects.  Frisch,  who  died  in  ITfS,  attempted  some- 
thing in  this  way'’:  Harris,  in  his  Exposition  of  English 
Insects  publishetl  in  1782,  had  arranged  his  Elpmeno- 
ptcra  and  Diptera  according  to  characters  derived  from 
this  same  circumstance  : Mr.  Jones  in  the  Linnean 
Transactions  had  made  good  use  of  it  in  dividuig  the 
Diurnal  Lcpidoptcra  into  groups'':  and  in  the  Monogra- 
phia  Apuni  AnglicC,  the  characters  exhibited  by  the  va- 
rious groups  into  which  Linne’s  genus  Apis  was  resolv- 
able, as  to  the  neuration  of  their  wings,  w ere  described 
But  M.  Jurine  was  the  first  Entomologist  who  made  that 
circumstance  the  keystone  of  a system ; which  indeed  he 
restricted  to  Hymenopterous  and  Dipterous  insects,  but 
which  might  be  extended  much  further.  As  this  system 
has  been  before  sufficiently  enlarged  upon  *,  I need  here 
only  mention  it. 

To  iiarticularize  the  various  entomological  works  in 
every  department  of  the  science,  that  have  appeared  since 
the  commencement  of  tlie  era  of  Fabricius,  would  re- 

“ Linn.  Tranx.  xiv.  — . Auuulox.  Jaraii,  G.  See  above,  p.  400. 

''  hatrcillc  (irti.  Crtixl.  ct  Ins.  iii.  note  1. 

r p,(cj\  ii.  ''  Innn.  Trans,  ii.  (!o— . 

' .Mon.  .Ip.  An'A-  i.  211—.  ' Voi,.  III.  p.  (!22.  n.  .'I. 
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ijuire  a vt)liinie.  Such  was  ils  progress  aiul  spi'cad,  that 
ill  every  corner  of'  Kiirope  the  pens  and  pencils  of  able 
and  eminent  men,  whose  works  liave  almost  all  been 
(piotcd  in  the  course  of  our  corresjiondence,  have  been 
employed  to  illustrate  it\ 

“ It  may  nut  be  luiprofitalile  bore  to  iiiLiitiuii  tliohc  works  whicli 
die  Entomologist  may  fiml  it  most  nsel'nl  to  eoiisnlt  in  various  de- 
partments of  the  science,  b'or  descriptions  of  the  Genera  and  Spe- 
cies of  insects  in  general,  he  mast  have  recourse  to  tliC  J^intonio/opia 
Spslemaliea  cincmia/a  el  ancla  of  Fabriciiis,  and  its  Sn/'p/enient  ; 
to  the  volumes  he  subse(|uently  pnlilished  under  the  titles  Si/slenut 
KIcullierutorum,  Rlipngotoruin,  G/ossahirnin,  i’iezritonnii,  and  Anllin- 
toriiin  ; to  the  Genera  Crustaceoruni  el  Inscelonun  of  Latreille  ; to  the 
same  department  of  the  Rcgnc  Animal  of  Cm  icr ; and  to  the  Animau.v 
sans  Verleijrcs  of  Lamarck,  i le  will  rnu!  the  genera  of  Linne  and  Fa 
briciiis  illustrated  by  Jr^nres,  in  Ihemer’s  Genera  ; ami  many  of  the 
species  described  by  tiie  latter  in  Cmjuebert’s  lUnslralw  Ieoni>graphiea. 
In  our  countryman  DrurCs  beautifnl  lUnslralions  of  Kalnra!  Hislnn,, 
a large  number  of  new  and  rare  insects  arc  depicteil ; and  in  Mr.  Do- 
novan’s Inseels  <f  China,  India,  and  New  Hoi  land,  sonw  oi'the  most 
brilliant  and  interesting  tiiat  have  been  imported  from  those  coun- 
tries. Panzer’s  Fauna  Inseelornni  Germaniva-  India  has  little  short  of 
dOOO  figures  of  insects  of  every  Order(a  considerable  number  ofwhich 
are  found  to  inhabit  britain},  by  the  celebrated  Stnrm  ; and  the 
latter,  in  his  Deulsehlands  Fauna,  has  illustrated  many  Coieoj.teruus 
genera  analytically  (as  has  also  M.  Clairville  the  weevils  and  Preda- 
ceous beetles  of  Switzerland  in  his  Fnlomologie  Jlelvelifjue)  by  his 
admirable  pencil.  Beetles  in  general  are  well  figured  and  describeil 
in  Olivier’s  sjrlendid  Fnlomologie ; as  are  those  of  Europe  in  a beau- 
tifid  work  now  in  course  of  publication,  under  the  title  ol‘  Cole- 
oplcres  d' Europe,  by  MM.  Latreille  and  Dejean.  For  the  Orlho- 
ptcra  and  llemiplera,  the  student  must  have  recourse  to  Stoll’s  Spee- 
Ires,  Alanles,  Saulerelles,  GrUhois,  llhdles,  Cigales,  and  Punaises. 
To  a knowledge  of  the  species  of  Iwpidoplera,  the  admirable  figure-, 
of  Cramer  {Papillous  Exolupies  dr  Irois  Parlies  du  Alonde)  Es|)er 
{Sehinettcriinge,  'Pagseltmellerli)ige\iind  Iliibner  (Selimellerlinge,  I've’, 
will  atfi)rd  a useful  aveiiiie  ; to  the  Ifpmenoplera  Christiiin,  atul  to  the 
JJij)lern  Meigen. 

N\  ith  regard  to  works  in  British  Entomology  in  general — Dono- 
van s Salural  Hislon/  (f  Prilish  /a.^ce^v,  and  Samonelle’s  Euloiuvlo- 


‘172 


HISTORY  or  ENTOMOLOGY, 


I may  observe,  liowever,  that  the  Internal  Anatomy  ot" 
Insects,  a branch  of  Entomology  whicli  on  account  of 
its  difficulty,  from  the  extreme  nicety  required  in  dissect- 
ing them,  had  before  been  cultivated  by  scarcely  more 
than  a single  student  in  an  age,  had  now  attracted  nu- 
merous votaries.  In  Germany — Gaede,  Ilerold,  Posselt, 
Ilamdohr,  Riflerschweils,  Sjirengel,  and  others,  distin- 
guished themselves  in  this  arena  : and  in  France,  besides 
the  illustrious  Baron  Cuvier  (himself  a host),  Marcel  de 
Serres,  Leon  Dufour,  and  very  recently,  by  his  elabo- 
rate essays  On  the  Flight  of  Insects  and  its  wonderful  ap- 
paratus, one  of  the  most  acute  of  anatomical  jihyslolo- 
gists,  M.  Chabrier, — have  all  contributed  greatly  to  the 
elucidation  of  this  interesting  part  of  the  science.  In 
our  own  country  very  little  has  hitherto  been  elfected 
in  this  line  ; but  I understand  a learned  Oxford  Pro- 
fessor (Kidd)  has  presented  to  the  Royal  Society  an  ac- 


pisf'x  usrful  Comprndium,  will  be  foimil  very  excellent  helps  to  the 
student.  For  the  British  (Jenera,  the  most  important  work  that  has 
yet  appeared  is  Mr.  John  (Mrtis’s  British  Entomology,  in  which  not 
only  arc  the  insects  atimirahly  represented,  but  their  trophi  correctly 
delineated,  accompanied  hy  able  descriptions.  For  the  Coleoptcra 
of  our  country.  Mr.  Marsham’s  Entomologia  Britannicn  should  be 
consulted  : for  the  Lepidoptera,  the  Bidterjiics  of  Lewin,  and  Mr. 
Haworth’s  useful  Lcpidoptnrn  Brilannirn  ; ami  for  the  English  spe- 
cies of  Linne’s  genus  .Ipw,  the  d/oHOjgrrfp/aV?  These 

are  the  principal  works  that  have  at  present  appeared,  to  aid  the 
student  in  his  endeavours  to  become  acquainted  with  our  indigenous 
insects.  It  is  to  be  hojtcd,  however,  that  some  able  Entomologist 
will  undertake  that  grand  desideratum  a British  Fauna  Inscctornm. 
Who  so  well  qualified  for  this  great  work  as  the  |)ossessor  ot  the 
most  complete  collection  of  British  insects,  and  whose  thorough 
know  ledge  of  the  subject  etjnals  his  means  for  its  elucidation  i .May 
it  therefore  in  such  good  hands  begin,  make  progress,  prosper,  and. 
Dro  favrntr,  be  hnpi)ily  concluded  ! Vrrbnm  sapirnti. 
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louiit  of  the  iiniitoiny  of  the  Mole-cricket,  which  will 
entitle  him  to  :in  eminent  station  amongst  the  above 
worthies. 

1 may  likewise  iiirther  observe,  that  the  pictorial  de- 
partment of  Entomology  was,  during  the  jieriod  I am 
speaking  of,  carried  to  its  greatest  perfection.  Painters 
t)f  insects  formerly  were  satisfied  with  giving  a repre- 
sentation generally  correct,  without  attempting  a faithlul 
delineation  of  all  the  minor  jiarts,  particularly  as  to 
number  ; — for  instance,  the  joints  ol  the  antenna}  and 
Un  si,  the  areolets  of  the  wings,  : but  now  no  one 
gives  satisfaction  as  an  entomological  artist  unless  he  is 
accurate  in  these  respects. 


[-F/r'rF.K  XLIX. 


GEOGRAPHICAL  DISTRIBUTION  OF  IN- 
SECTS,- THEIR  STATIONS  AND  HAUNTS; 
SEASONS;  TIMES  OF  ACTION  AND  RE- 
POSE. 

1 HOUGFl  no  subject  is  more  worthy  oi  the  attention 
of  the  Entomologist  tlnin  the  Geographical  Distribution 
of  insects,  yet  perhaps  there  is  none  connected  with  the 
science,  for  tlie  elucidation  of  winch  he  is  iiirnished  with 
fewer  materials.  The  geographer  of  these  animals  sit- 
ting by  his  fireside,  even  snp})osing  his  museum  as  amply 
stored  as  that  of  IMr.  MacLeay,  and  the  habitats  of  its 
contents  as  accurately  indicated,  still  labours  under  di- 
ficulties  that  are  almost  insuperable;  so  that  it  is  next  to 
impossible,  with  our  ])resent  knowledge  of  the  subject, 
to  give  satisj'actorp  information  u}K)n  every  point  which 
it  includes.  Had  he  the  talents  and  ojjportunities  of  a 
Humboldt,  and  could,  like  him,  traverse  a large  portion 
of  the  globe,  he  would  endeavour  to  note  the  elevation, 
the  soil  and  aspect,  the  latitude  and  longitude,  the  mean 
temperature  and  meteorological  pluenomena,  the  season 
of  the  year,  the  kind  of  country,  and  other  localities  con- 
nected with  the  insects  he  captured,  and  so  might  build 
his  superstructure  upoti  a sure,  basis.  But  these  are 
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lliiiin-s  seldom  i-egistercd  by  Iravellers  tliat  lake  tlic 
trouble  t('  collect  insects;  who,  il‘  they  specity  geiierallv 
the  country  in  wliich  any  indiviilnal  was  round,  think 
they  have  done  enounh.  But  to  sav  that  an  insect  was 
taken  in  India,  China,  New  Hoiland,  and  North  or 
SontJi  America,  — when  we  consider  the  vast  extent  of 
those  regions, — -is  saying  little  of  what  one  wishes  to 
know  even  with  respect  to  its  habitat.  Yon  must  re- 
giird  therelore,  alter  all,  what  I liave  been  able  to  col- 
— and  tor  V.  Inch  I am  greatly  indebted  to  the  labours 
ot  my  lew  but  able  precursors  in  this  walk, — as  merely 
approximations  to  an  oatlinr,  rather  than  as  a correct 
maj)  ol’ insect  Creoga’aphv. 

Amongst  the  numerous  obligations  that  he  conlerred 
u))on  Natural  History,  Linne  was  the  first  Naturalist 
who  turned  his  attention  to  the  Geographical  Distriba- 
tion  of  its  objects,  especially  that  of  the  J’egetablc  King- 
dom^ ; and  tl'.e  accomplished  traveller  Baron  Hum- 
boldt, by  the  ob.servations  he  made  on  this  subject  in 
the  course  of  his  peregrinations  in  tropical  America, 
lias  furnished  the  Botanist  with  a clue  which,  didy  fbl- 
low'ed,  will  enable  him  to  perfect  that  part  of  his  science  ; 
an  end  to  which  tlie  learned  observations  of  Alessrs. 
R.  Brown  and  Decandolle  have  greatlv  contributed'’. 
With  regard  to  animats,  Hr.  White,  so  long  ago  as 
1773,  had  observed  that  they,  as  well  as  plants,  might 
with  pi-opriety  be  arranged  geographically'^  ; and  in  177S 
I’abncius  in  his  Philosophia  Kntomologica  apjtlied  the 
in-inciple  to  insects^.  Nearly  forty  years  elapsed  belinc 

•’  I-iiin.  Phitos.  IMun. 

Linn.  'I  ran.s.  20 — . tVc.  ttc.s  Scirnc.  Nat.  xviii. 
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any  improvement  or  enlargement  or’ this  last  department 
was  attempted  ; when  in  1815  M.  Latreille,  stimulated 
by  what  had  been  effected  in  Botany,  in  a learned  and 
admirable  memoir^  endeavoured  to  place  Entomology 
in  this  respect  by  the  side  of  her  more  fortunate  sister: 
and  subsequently  Mr.  W.  S.  MacLeay,  in  the  memora- 
ble work  so  often  (juoted  in  our  correspondence,  has 
viewed  the  subject  in  another  light,  and  added  some 
important  information  to  what  had  been  before  col- 
lected‘s. 

The  point  now  under  consideration  naturally  divides 
itself  into  two  principal  branches  ; — the  numerical  distri- 
bution of  insects,  and  the  topographical. 

I.  By  the  numerical  distribution  of  insects  1 mean 
not  only  the  number  which  Piiovtdence  has  employed 
to  carry  on  its  great  plan  on  this  terraejueous  globe,  or 
any  given  jHirtion  of  it ; or  of  the  species  of  which  each 
group  or  genus  may  be  siqijiosed  to  consist;  or  of  the 
comparative  number  ol’  individuals  furnished  by  each 
species,  — points  of  no  easy  solution:  but  more  parti- 
cularly their  distribution  according  to  their  functions., 
whether  they  ju'ey  upon  animal  or  vegetable  matter,  and 
in  its  living  or  dccaijing  state. 

We  have  no  data  enabling  us  to  ascertain  with  any 
degree  of  accuracy  the  actual  number  of  sjiecies  of  in- 
sects and  Arachnida  distributed  over  the  surface  of  the 
globe;  but  it  is  doubtless  regulated  in  a great  degree  by 
that  of  plants.  We  should  first  then  endeavour  to  gain 
some  just  though  general  notion  on  that  head.  Now 
Decandolle  conjectures  that  the  number  of  the  species 

i/or.  Enlomotog.  i'2 — ..^18. 
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of  plants,  ()(),000  being  already  known,  may  be  some- 
where between  110,000  and  1 20,000  b II’ we  consider, 
with  reterence  to  this  calculation,  tluvt  though  the  great 
body  of  the  mosses,  lichens,  and  sea-weeds  are  exemj)t 
from  the  attack  of  insects,  yet  as  avast  number  of  phanero- 
gamous })lants  and  fungi  are  iidiabitetl  by  several  s})ecies, 
we  may  form  some  idea  how  immense  must  be  the  num-  ' 
her  of  existing  insects;  and  how  beggarly  docs  Hay’s  con- 
jecture ot  20,000  species'’,  which  in  his  time  was  reckoned 
a magnificent  idea,  appear  in  comparison  ! Pei'hajis  we 
may  obtain  some  a})proximation  by  comparing  the  num- 
ber of  the  species  of  insects  already  discovered  in  Britain 
with  that  of  its  p}unicrogamoits\)\iml9..  The  latter, — and  it 
is  not  to  be  expected  that  any  large  number  of  species  have 
escaped  the  researches  of  our  numerous  Botanists, — may 
be  stated  in  round  numbers  at  1500,  while  the  British  in- 
sects, (and  thousands  it  is  probable  remain  still  undisco- 
vered,) amount  to  10,000  ; which  is  more  than  six  insects 
to  one  plant.  Now  though  this  jiroportion,  it  is  probable, 
does  not  hold  universally;  yet  if  it  be  considered  how 
much  more  prolific  in  species  tropical  regions  are  than 
our  chilly  climate,  it  may  perhaps  be  regarded  as  not 
very  witle  of  a fair  medium.  If  then  we  reckon  the  pha- 
nerogamous vegetables  of  the  globe  in  round  numbers  at 
100,000  sj)ecics,  the  number  of  insects  would  amount  to 
600,000.  It  we  say  lOO.OOO,  we  shall  perhaps  not  be 
very  wide  of  the  truth.  When  we  reflect  how  much 
greater  attention  has  been  jiaid  to  the  collection  of 
plants  than  to  that  of  insects,  and  that  100,000  species 
of  the  latter  may  be  supposed  already  to  have  a place 

Kfxai  hlemcnt.  dc  (tenf^nij>li.  Butnu.  (>2. 
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in  our  cabinets^,  we  may  very  reasonably  infer  tliat  at 
least  three  fourths  of  the  existing  species  remain  undis- 
covered. 

Certain  groups  and  genera  are  found  to  contain  many 
more  species  than  others ; for  instance,  the  VolenjHera 
and  Lepidopt era  Ordei’s  than  tlie  Orthoptera  and  Neu- 
roptera;  theRhincophora  Latr.  than  thu  XpLnphaf  Latr. ; 
the  Dptiscidcc  than  the  GprinUhe ; Aphodius  than  Gco- 
trupes ; Carabus  than  Cnlosoma.  Again,  some  insects 
are  much  more  prolific  than  others.  Thus  the  Diptera 
Order,  though  not  half  so  numerous  with  respect  to  spe- 
cies as  the  Coleoptera,  exceeds  it  greatly  in  the  number 
of  individuals,  lilling  the  air  in  every  place  and  almost 
at  every  season  with  its  dancing  myriads.  We  rarely 
meet  with  a single  individual  of  the  most  common  spe- 
cies of  Culosoma  or  Buprestis;  whilst  the  formicary,  the 
termitary,  the  vespiary,  and  the  bee-hive  send  forth 
their  thousands  and  tens  of  thousands  ; and  whole  coun- 
tries are  covered  and  devastated  by  the  Aphides  and  the 
Locusts.  An  all-wise  Providence  has  proportioned 
the  numbers  of  each  grou[)  and  species  to  the  work  as- 
signed to  them.  And  this  is  the  view  in  which  the  nu- 
merical  distribution  of  insects  is  most  interesting  and 
important : and  we  are  indebted  to  Mr.  W.  S.  MacLeay 
I'or  calling  the  attention  of  Entomologists  more  particu- 
larly to  this  jiart  ol’  our  present  subject. 

With  regard  to  their  functions,  insects  may  be  pri- 
marily divided  into  those  that  feed  upon  animal  matter 
and  those  that  feed  u})on  x'epetahlc.  At  first  yon  would 
be  inclined  to  suppose  that  the  latter  mnsl  greatly  ex- 


“ llur.  Eiifomoto^.  Tliis  calculation  iiicliulcs  tlic  Criistaren. 
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ceecl  liie  former  in  number:  hut  when  you  rollect  Unit 
not  only  a very  large  jiro))ortion  of  Vertebrate  animals, 
and  even  some  MnUi/sca^,  li.ive  more  than  o)ie  species 
tljat  })reys  upon  them,  but  tliat  probably  the  majority  of 
insects,  particularly  the  almost  innumerable  s))ccies  of 
Lcpidoptcroy  are  infested  by  |)arasites  of  their  own  class, 
sometimes  having  a different  one  appropriated  to  them 
in  each  of  their  preparatory  states^,  and  moreover  that 
a large  number  of  beetles  and  other  insects  devour  both 
living  and  dead  animals, — you  will  begin  to  suspect  that 
these  two  tribes  may  be  more  near  a countei’poise  than 
at  first  seemed  probable.  In  i'act,  out  of  a list  of  more 
tha?!  8000  British  insects  and  Araclinida  taken  three 
years  agO;  and  furnished  chiefly  by  2Ir.  Stephens,  I found 
that  3S94  might  be  called  carnivorous,  and  3724  phyti- 
phagous*^;  so  that,  speaking  roundly,  they  might  be  de- 
nominated equi})onderant. 

Carnivorous  and  })hytiphagous  insects  may  be  further 
subdivided  according  to  the  Ante  in  which  they  take 
their  /end, — whether  tiiey  attack  it  while  living,  or  not 
till  adter  it  is  dead.  To  adopt  Mr.  W.  S.  MacLeay’s 
phraseology,  the  former  may  be  denojuinated  thalero- 
phagonr,  and  the  latter  saprop/iagons.  The  British  sa- 
})rophagous  carnivorous  insects,  comjiarcd  with  those 
that  are  thalerophagous,  are  about  as  1:0;  while  the 
phytiphagous  oties  are  as  1 : 9.  The  ihalerophaga  in 
both  tribes  may  be  lurther  subdivided  as  thev  take  their 

■'  It  has  latcl,\  been  discovered  that  the  larva  oi  IhUna  Jlnvrscem, 
a beetle,  feeds  upon  tlic  coniinoii  snail.  \ Bidlrthi  dcs  Svienr.  Xaf. 

iii.  207;  v.  110;  vi.  221.)  1 liavc*  found  an  A ennt a on  the  same 
animal.  s .See  above,  p.  212 — . 

\\  e etnploy  this  term,  because  the  mere  common  one,  hcrlnvo. 
runs,  does  not  projierly  uiclude  devourer-:  of  timber,  fungi, 
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food  hy  s}ictio7i  or  mast  ication : in  the  carnivonms  ones,  tlie 
suckers  to  the  masticators  in  Britain  are  nearly  as  1 : 6 ; 
but  with  respect  to  the  pJiytiphagous  tribe  you  must  take 
into  consideration  that  some  insects  imbibing  their  food 
by  suction  in  their  perfect  state  (as  the  great  body  of  the 
Lepi(loptcra\  masticate  it  wlien  they  are  lai'va::  deducting 
therefore  from  both  sides  the  insects  thus  circumstanced, 
the  masticators  will  form  about  three  fourths  of  the  re- 
maining British  thalerojihagous  insects.  Another  cir- 
cumstance belonging  to  this  head  must  not  be  passed 
without  notice  : — there  are  certain  insects  feeding  upon 
liquid  food  that  do  not  sucl;:,  but  lap  it.  This  is  the  case 
with  the  Hpmenopfcra,  who,  though  they  are  mandibulate, 
generally  lap  their  food  (the  nectar  of  flowers)  with  their 
tongue,  and  may  be  called  lambei^t  insects  : nor  is  this 
practice  confined  to  that  Order,  but  all  the  mandibulate 
insects  that  feed  on  that  substance  merit  the  same  appel- 
lation. The  absorption  of  this  nectar  is  so  important  a 
point  in  the  economy  of  nature,  that  a very  lai’ge  propor- 
tion of  the  insect  population  of  the  globe  in  their  perfect 
state,  are  devoted  to  it.  Considerably  more  than  half 
the  species  indigenous  to  Britain  fulfill  this  function, 
and  probably  in  tropical  countries  the  proportion  may 
be  still  larger. 

To  iHish  this  analysis  still  further — Amongst  onr  car- 
nivorous thalerophaga,  aphidivorous  insects  nre  about  as 
1 : 1 4- ; and  amongst  the  phytijihagous,  i\\ef7aigh'orons 
ones  form  about  a twentieth  and  the  about 

a t^rnhi-Jlfih  jiart  of  the  whole.  Again  : in  the  sapro- 
phaga  the  lignivorous  tribes  form  more  than  half^  and 
the  copi'ophagous  ones  more  than  a third. 

If  von  wish  to  know  further  the  relative  proportions 
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t»f  the  (lilFerent  Orders  to  eacli  (jther.  The  Colcoptcra 
may  be  stated  as  fonning  at  least  1 : 2 of  our  iiitire  insect 
population ; the  Orthoptera  and  Dcrmaptcra  as  about 
1 . 160 5 \\\<tllc)niptcrci  as  1 : the  Zjcpiduptcra.  as  more 

than  1:4;  the  Ncuroptcra  with  tlie  Triclioptcra  as  1 : 29  ; 
tlie  Hpmenoplcra  as  about  1:1-;  the  Diplcra  as  not  1:7; 
and  the  Aptcra  and  Arachnida  as  perhaps  amounting  to 
1:19=>. 

To  extend  this  inquiry  to  exotic  and  more  particularly 
to  extra-European  insects,  in  the  present  state  of  our 
knowledge,  would  lead  to  no  very  satisfactory  results. 
The  lists  we  have  are  so  imperfect,  that  those  which  tell 
most  in  this  country, — 1 mean  the  more  minute  insects 
and  the  Brachclptra  Latr., — have  hitherto  formed  a very 
small,  if  any  part,  of  the  collections  made  out  of  Eu- 
rope. Mr.  W.  S.  MacLeay  however,  who,  besides  his 
lather’s  (particularly  rich  in  Pctalocera\  has  had  an  oj> 
})oitunity  of  examining  tlie  Parisian  and  other  cabinets, 
finds  that  the  sjiecies  of  copropliagous  insects  ’within  the 
tiopics,  to  those  without,  are  nearly  in  the  proportion  of 
4:3;  and  that  the  coprophagous  Petalocera,  to  the  re- 
mainder of  the  saprophagous  ones,  may  be  represented  by 
3:2’’.  It  may  be  inferretl,  from  the  superabundance  of 
plants  and  animals  in  equinoctial  countries,  that  the  num- 
ber of  species  ol  insects  in  general  is  greater  within  than 
without  the  tropics  : the  additional  momentum  produced 
by  the  vast  size  of  many  of  the  tropical  species  must  also 
be  taken  into  consideration. 

II.  Ihere  are  three  principal  points  that  call  for  at- 

II  vve  consider  the  miiiilier  of  species  of  Arnri,  Ninm,  Podurte, 
and  Aiancidcc,  this  proportion  will  appear  moderate. 

Hor.  Knlnmol'ig.  4S. 
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Icntion  under  the  second  brunch  of  onv  present  subject 
the  topographical  distribution  of  insects ; namely,  their 
Climates,  their  llaiige,  and  their  Representation. 

i.  Entomologists,  taking  heat  for  the  principal  regulator 
of  the  station  of  insects,  have  divided  the  globe  into  ento- 
mological elimates.  Fabricius  considers  it  as  divisible  into 
eight  such  climates,  which  he  denominates  the  Indian, 
Egyptian,  Southern,  Mediterranean,  Northern,  Oriental, 
Oecidental,  and  Alpine.  The  first,  containing  the  tro- 
pics ; the  second,  the  northeim  region  immediately  ad- 
jacent ; the  third,  the  southern  ; the  fourth,  the  countries 
bordering  on  the  Mediterranean  sea,  including  also 
Armenia  and  Media  ; the  fifth,  the  northern  part  of 
Europe  interjacent  between  Lapland  and  laiis,  the 
sixth,  the  northern  parts  of  Asia  where  the  cold  in  wintei 
is  intense ; the  seventh.  North  America,  Japan,  and 
China ; and  the  eighth,  all  those  mountains  whose  sum- 
mits are  covered  with  eternal  snow^  M.  Latreille  ob- 
jects to  this  division,  as  too  vague  and  arbitrary  and  not 
sufficiently  correct  as  to  temperature ; and  observes,  with 
great  truth,  that  as  places  where  the  temperature  is  the 
same  have  different  animals,  it  is  impossible,  in  the  actual 
state  of  our  knowledge,  to  fix  these  distinctions  ot  climates 
upon  a solid  basis.  The  diflerent  elevations  of  the  soil 
above  the  level  of  the  sea,  its  mineralogical  composition, 

the  varying  quantity  of  its  waters,  the  modifications  vvJiich 

the  mountains,  by  their  extent,  their  height,  and  their  di- 
rection, produce  iqion  its  temperature ; the  loie->ts,  laigei 
or  smaller,  with  which  it  may  be  covered;  the  effects  of 
neighbouring  climates  upon  it,— are  all  elements  that 


^ F/iitos.  E)il()niol(>g.  iv.  § ’0. 
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render  calculations  on  this  subject  very  complicated,  and 
throw  a great  degree  of  uncertainty  over  them®.  This 
learned  Entomologist  would  judiciously  consider  ento- 
mological climates  under  another  view, — that  which  the 
genera  of  Arachnida  and  insects  exclusiveltj  apjn  opriated 
to  determinate  spots  or  regions  would  supply^.  Linne’s 
dictum  with  regard  to  genera  will  here  also  apply ; “ Let 
the  insects  point  out  the  climate,  and  not  the  climate  the 
insects.”  If  you  expect  invariably  to  find  the  same  insects 
within  the  same  parallels  of  latitude,  you  will  be  sadly 
disappointed  ; for,  as  our  author  further  observes,  “ The 
totality  or  a very  large  number  of  Arachnida  and  insects, 
tlie  temperature  and  soil  of  whose  country  are  the  same, 
but  widely  separated,  is  in  general,  even  if  the  countries 
are  in  the  same  parallel,  composed  of  different  species 
The  natural  limits  of  a country, — as  mountainous  ranges, 
rivers,  vast  deserts,  &c., — often  also  say  to  its  insect  po- 
pulation, “No  further  shall  ye  come;”  interposing  a bar- 
rier that  it  never  passes Humboldt  observes,  with  re- 
spect to  the  Simidia  and  Culices  of  South  America,  that 
their  geographical  distribution  does  not  appear  to  depend 
solely  on  the //m/?  of  the  climate,  the  excess  of  humidity, 
or  the  thickness  of  forests;  but  on  local  circumstances  that 
are  difficult  to  characterize':  and  Mr.  W.  S.  MacLeay 
makes  a similar  observation  upon  that  of  Gymnopleurus 
111.  b So  that  the  real  insect  climates,  or  those  in  which 
certain  groups  or  sjiecies  appear,  may  be  regarded  as 

'■  Gcogrnph.  Gcncr.  ties  Inn.  5.  b Itt/d. 

’^^161(1.7—.  "I/ju/.  8,  11. 

Pc  mount . Aarrnt.  E.  T,  v.  88.  lie  says  also  tliat  each  streiim 
alinost  lias  its  peculiar  s[)ccics  {Ihid.  KH),  and  that  they  soinctinies 
emigrate  to  stations  they  had  not  infested  before.  Ibid  iod— . 

'■  Hor.  Kidoniolof!. 
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fixed  by  the  will  of  the  Creator,  rather  than  as  certainly 
regulated  by  any  isothermal  lines.  Still,  however,  under 
certain  limitations,  it  must  be  admitted  that  the  tempera- 
ture has  much  to  do  with  the  station  of  insects.  The 
increase  of  caloric  is  always  attended  with  a proportional 
increase  in  the  number  and  kind  of  the  groups  and 
species  of  these  beings.  If  we  begin  within  the  polar 
reo-ions  of  ice  and  snow,  the  list  is  very  meager.  As  we 
descend  towards  the  line,  their  numbers  keep  gradually 
increasing,  till  they  absolutely  sumnn  within  the  tropics. 
Something  like  this  takes  place  in  miniature  upon  inotm- 
tains.  Tournefort  long  since  observed  at  the  summit  of 
Mount  Ararat  the  plants  of  Lapland  ; a little  lower,  those 
of  Sweden ; next,  as  he  descended,  those  of  Germany, 
France,  and  Italy ; and  at  the  foot  of  the  mountain,  such 
as  were  natural  to  the  soil  of  Armenia.  And  the  same 
has  been  observed  of  insects.  1 hose  that  inhabit  the 
jylains  of  northern  regions  have  been  found  on  the  mmin- 
tains  of  more  southern  ones ; as  the  beautiful  and  common 
Swedish  butterfly  Parnassius  Apollo,  on  the  mountains  of 
France,  and  Prionns  depsarius  on  those  of  Switzerland  =*. 

M.  Latreille,  having  given  a rapid  survey  of  the 
peculiar  insect  productions  of  different  countries,  next 
attempts  a division  of  the  globe  into  climates,  which  he 
thinks  may  be  made  to  agree  with  the  present  state  of 
our  knowledge,  and  be  even  applicable  to  future  disco- 
veries. He  proposes  dividing  it  primarily  into  Atctic 
and  Antarctic  climates,  according  as  they  are  situated 
above  or  bcloxv  the  eijuinoctial  line ; and  taking  twelve 
decrees  of  latitude  for  each  climate,  he  subdivides  the 


‘ l.atr.  iihi  supr.  .“t. 
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whole  into  txoclve  climates.  Beginning  at  81°  N.  L.  he 
has  seven  Arctic  ones,  wliicli  he  names  polar,  subpolar, 
superior,  intermediate,  supratropical,  tropical,  and  equa- 
torial : hut  his  anlaretic  climates,  as  no  land  has  been 
discovered  below  60°  S.  L.,  amount  only  to  Jve,  be- 
ginning with  the  equatorial  and  terminating  with  the 
superior.  He  proposes  further  to  divide  his  climates 
into  subclimates,  by  means  of  certain  meridian  lines ; se- 
parating thus  the  old  w'orld  from  the  7ie’w,  and  sub- 
dividing the_/o;vHcr  into  two  great  portions, — an  eastern, 
beginning  with  India,  and  a xoestern,  terminating  with 
Persia.  He  proposes  further  that  each  climate  should 
be  considered  as  having  2-1°  ot  longitude,  as  well  as  12° 
ot  latitude®.  In  this  chart  ol  insect  Geography  he 
states  that  he  has  endeavoured  to  make  his  climates  agree 
with  the  actual  distribution  of  insects*’;  and  it  should 
seem  that  in  many  cases  such  an  agreement  actually  does 
take  place  : yet  the  division  of  the  globe  into  climates  by 
equivalent  parallels  and  meridians,  wears  the  appearance 
of  an  ai  tificial  and  arbitrary  system,  rather  than  of  one 
according  with  nature. 

He  has  also  pointed  out  another  index  to  insect  cli- 
mates, borrowed  from  the  Flora  of  a country.  Southern 
forms  in  Entomology,  he  observes,  eomnience  where  the 
vine  begins  to  prosper  by  the  sole  influence  of  the  mean 
temperatui’e ; that  they  are  dominant  where  the  olive  is 
cultivated ; that  species  still  more  southern  are  compa- 
triots of  the  orange  and  palmetto  and  that  some  equa- 
toiicd  genera  accompany  the  date,  the  sugar-cane,  the 
indigo,  and  banana  The  idea  is  very  ingenious,  and. 


Gt  ographic,  &c. 
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under  certain  limitations,  supplies  a useful  and  certain 
criterion.  For  though  none  of  these  plants  are  univer- 
sal in  isothermal  parallels  of  latitude ; yet,  as  plants  are 
more  conspicuous  than  insects,  the  Entomologist,  fur- 
nished with  an  index  of  this  kind,  may  by  it  be  di- 
rected in  his  researches  for  them ; and  in  all  countries 
in  which  there  is  a material  change  ot  the  climate,  as 
in  France,  there  will  be  a proportional  change  in  the 
vegetable  accompanied  by  one  in  the  insect  produc- 
tions. 

ii.  In  considering  the  range  of  insects  I shall  first  ad- 
vert to  that  of  individual  species.  At  the  extreme  limits 
of  phanerogamous  vegetation  we  find  a species  of  hum- 
ble-bee {Bomhus  arctims  K.),  which,  though  it  is  not 
known  to  leave  the  Arctic  circle,  has  a very  extensive 
range  to  the  vsestvoard  of  the  meridian  of  Greenwich, 
havtng  been  traced  from  Greenland  to  Melville  Island ; 
while  to  the  eastvoard  of  that  meridian  it  has  not  been 
met  with.  In  Lapland  its  place  appears  to  be  occupied 
by  B.  alpinus  and  lapponicus,  with  the  former  of  which, 
though  quite  distinct,  it  was  confounded  by  O.  Fabri- 
cius  ; but  whether  these  range  further  eastward  of  that 
meridian  has  not  been  ascertained.  From  its  being 
found  in  the  Lapland  Alps\  it  may  be  conjectured  that 
B.  alpinus  ranges  as  high  on  this  side  as  B.  arcticus  on  the 
other,  and  may  perhaps  be  found  in  Nova  ZcmUa.  Some 
species  that  have  been  taken  in  Arctic  regions  ai-e  not 
confined  to  them.  Of  this  kind  is  Dptiscics  margmahs, 
which  appears  common  in  Greenland,  abundant  in  Bii- 
tain,  and  is  dispersed  over  all  Europe;  while  D.  latis- 
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simiis  is  more  confineil,  neitlicr  ranging  so  lar  to  tlie  iiortli 
or  souUi ; aiul  though  round  in  Germany,  not  yet  dis- 
covered in  Britain.  Other  species  have  a still  more  exten- 
sive ranoe,  and  are  common  to  the  old  world  and  the  new. 
Thus  Dermestes  vtnrinus,  Ihac/iinus  a vpilans,  Tclyra 
scarabevoides,  Penlatoma  juniperina,  Coxupis  spumaria, 
Vanessa  Antiopa,  Lpacna  Argiolus,  Hesperia  Cutnma, 
Vespa  vulgaris,  Oph  ion  hit  cum,  Elophilus  pcndulus,  Osci~ 
nis  Germinafionis,  and  many  besides,  though  sometimes 
varying  slightly^,  inhabit  both  Bi’itain  and  Canada  : and 
thougli  vast  continents  and  oceans  intervene  between  us, 
New  Holland,  and  Japan  ; yet  all  have  some  insect  jiro- 
ductions  in  common.  With  the  former  we  possess  the 
painted-lady  butterfly  ( J'ancssa  Cardui),  with  scarcely  a 
varying  streak  : and  Thunberg,  in  his  list  of  Japan  in- 
sects, has  mentioned  more  than  forty  species  that  are 
found  also  in  this  country.  Whether  any  species  has  a 
universal  range  may  be  doubted,  unless  indeed  the  flea 
and  the  louse  may  be  excepted.  On  the  other  hand, 
some  are  confined  within  very  narrow  limits.  Apion 
Ulicis  for  instance,  abundant  upon  Ulex  curopems  in 
Britain,  lias  not,  I believe,  been  found  upon  that  plant 
on  the  continent. 

The  geographical  distribution  of  groups  is,  however, 
far  more  interesting  than  that  of  individual  species ; for 
in  considering  this  we  see  more  evidently  how  cei  tain 
functions  are  devolved  upon  certain  forms,  and  can  scan 
the  great  plan  of  Providence,  in  the  creation  of  insects, 

“ M.  Latrcille  {Geographic,  &c.  8.)  seems  to  regard  tliesc  varieties 
as  distinct;  in  which  case  they  would  be  the  representatives  of  the 
s|)eeies  named  in  the  text:  hut  tlie  varieties  arc  mostly  so  sliglit,  as 
not  to  iilFord  any  satisfactory  distinctive  cliaractcrs. 
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more  satisfactorily  than  by  confining  our  attention  to 
the  latter.  Groups,  according  to  their  range,  may  be  de- 
nominated eiliier  predommanf^  dombiayit^  suh-domma7tt, 
or  quiescent. 

1.  M.  Latreille  has  observed,  tliat  where  the  empire 
of  Flora  ceases,  there  also  terminates  that  of  Zoology®. 
Phyti^liagous  animals  can  only  exist  where  there  are 
plants;  and  those  that  are  carnivorous  and  feed  upon  the 
former,  must  of  necessity  stop  where  they  stop.  Even  the 
gnat,  which  extends  its  northern  reign  so  high*’,  must 
cease  at  this  limit;  while,  where  vegetation  is  the  richest 
and  most  abundant,  there  the  animal  productions,  espe- 
cially the  insect,  must  be  equally  abuntlant.  I call  that, 
therefore,  a predominant  group,  members  of  which  are 
found  in  all  the  countries  between  these  points,  or  from 
the  limits  of  animal-depasturing  vegetation  in  the  polar 
regions  to  the  line. 

Generally  speaking,  the  carnivorous  insects,  whether 
thalerophagous  or  saprophagous,  are  of  this  description. 
Calosoma,  which  devours  Lepidopterous  larvae,  though 
poor  in  species  and  individuals,  is  widely  scattered.  Cap- 
tain Frankland  found  C.  calidum  in  his  Arctic  journey ; 
C.  laterale  and  curvipes  inhabit  tropical  America‘S ; C. 
Chinense,  as  its  name  indicates,  is  Chinese'* ; Mr.  Mac- 
Leay  has  an  undescribed  species  from  New  Holland ; and 
C.  retusum  was  taken  in  Terra  del  Fuego.  Another 
genus,  equally  universal  and  richer  in  numbers,  is  the 
lady-bird  {Coccinella),  which  keeps  within  due  limits  the 

“ Gcogr,  Gencr.  dcs  Ins,  2.  When  I ilescribed  tlic 

Melville  Island  insects  for  C^iptain  Sabine,  1 received  from  him  no 
Cu/ice,<t ; but  I afterwards  saw  in  his  possession  a genuine  one  from 
thence. — K.  *'  Linn.  Trans,  xii.  .'180 — . n.  (!,  7.  '* 
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Aphides  of  every  climate  from  pole  to  pole.  The  Id- 
bellulina  pursue  their  {irey  both  in  Greenland  and  New 
Holland.  The  sapropJiagous  carnivora  are  also  similarly 
predominant ; — the  Silphidec,  the  Dermestidev,  the  Bra- 
chelptra,  the  Muscidec,  prey  on  carcases  wherever  the 
action  of  the  solar  beam  causes  them  to  become  putrid. 
j\Iany  of  the  above  insects  have  probably  their  capital 
station,  or  that  where  the  species  are  most  numerous,  in 
or  near  the  trojiics ; but  the  metropolis  of  the  BracheJy- 
tra  {Stnphplinus  L.),  at  least  as  far  as  we  can  judge  from 
our  present  catalogues,  is  within  the  temperate  zone,  par- 
ticularly in  Britain^.  The  coprophagous  Petalocera  are 
most  abundant  in  the  hottest  climates;  hntthe  Aphodiadcc 
form  a predominant  group  : Professor  Hooker  took  one 
species  in  Iceland^,  and  it  probably  ascends  higher; 
others  are  found  in  India  and  China  : but  the  metropolis 
of  the  group  is  within  the  temperate  zone.  Perhaps  no 
genus  is  more  completely  universal  than  Bovihus  [Brc- 
mits  Jur.),  which,  although  its  centre  or  metropolis  is 
likewise  in  the  northern  temperate  zone,  extends  from 
Melville  Island  to  the  line.  It  is  remarkable  that  some 
of  the  tropical  Bomhi  wear  the  external  aspect  of  Xylo- 
copce,  the  kindred  genus  most  prevalent  in  warm  cli- 
mates ; and,  vice  versa,  some  Xplejcopcc  resemble  Bomhi. 
I have  a Brazilian  undescribed  sjiecies  of  the  latter  ge^ 
mis,  whose  black  body  and  violet-coloured  wings  would 
almost  cause  it  to  be  mistaken  for  a variety  of  A",  violacca , 
and  B.  antiguensis  and  cajfrus  F.,  (though  their  aspect 
belies  it,)  which  misled  Fabricius,  are  true  XploeojhC.  I 

“ Dc  Jean  in  his  catalogue  gives  only  -EM  species;  while  Mr.  Ste- 
[thens,  /■();(;•  years  ago,  had  and  has  : iiHe  increased  the  miinher  to 
above  (iOO.  ’’  Jouniat  </  ft  T'lin  in  Iceland, 
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shall  mention  only  one  other  predominant  group,  but 
that  one  of  no  common  celebrity,  formed  of  the  gnats,  or 
genus  Ciilex  L.  These  piping  pests,  with  their  quiver — 
“ venenatis  gravida  sagittis” — annoy  man  almost  from 
the  pole  to  the  line.  What  remarkably  distinguishes 
them,  (as  was  formerly  observed®,)  and  also  the  Simidmm 
or  true  mosquito, — they  appear  to  prevail  most  in  the 
coldest  and  the  hottest  climates,  and  the  Laplander  and 
the  tropical  American  are  equally  their  prey ; while  the 
inhabitants  of  the  temperate  zone,  with  some  exceptions, 
suffer  but  little  from  them : so  that  they  may  be  stated  to 
have  both  an  arctic  and  a tropical  metropolis. 

2.  There  are  other  groups  which,  though  their  empire 
extends  to  the  tropics,  fall  short  of  the  polar  circles : — 
these  I call  dominant  groups.  Of  this  description  are 
some  of  the  Scarahccidce  M'^L.  Onthophagus  is  found 
both  in  the  old  world  and  in  the  new,  and  in  the  tempe- 
rate and  torrid  zones.  Its  principal  seat  appears  to  be 
within  the  tropics,  but  it  may  almost  be  said  to  have  also 
a northern  metropolis.  More  than  one  species  have 
been  taken  in  New  Holland.  In  general,  tropical  insects 
exceed  those  of  colder  climates  in  size,-  but  in  the  genus 
we  are  speaking  of,  the  European  species  are  usually 
larger  than  the  Indian.  Copris  seems  more  abhorrent 
of  cold  than  its  near  relation  Onthophagus.  C.  hmaris, 
which  ranges  northward  as  far  as  Sweden,  is  the  only 
recorded  species  found  in  Europe  out  of  Spain.  La- 
treille  says,  that  all  the  large  species  of  this  genus  are 
tHiuinoctial : but  C.  'Tmolus,  described  and  figiu’ed  by 
Fischer*’,  found  in  Asia  near  Orenburg,  north  of  50°  N.L., 


“ Voi,.  1. 1).  115-. 


''  Enloniogr.  lliiss.  Colcopt.  /.  xiii.yi  1. 


OF.OGKArillCAl.  DISTIUHUTION  OF  INSECTS.  491 

is  as  hi"  as  C.  Gigns  or  Imcephalus.  Another  donii- 
iiaiit  i^roup  oi  l^ctctloccvct^  reinarlvahle  ioi  the  hulk  aiul 
arms  of  its  tropical  species,  are  the  mighty  Dijnastidcv, 
the  giants  and  princes  of  the  insect  race.  Though  their 
metropolis  is  strictly  tropical,  yet  the  scouts  of  their  host 
liave  wandered  even  as  far  as  the  south  ot  Sweden,  where 
one  of  them,  Onjetes  nasicornis,  is  extremely  common. 
O.  Grijpus^  and  some  other  species  are  found  in  South 
Europe;  but  though  in  a torpid  state  they  can  endure 
unhurt  the  severity  of  a Scandinavian  winter,  they  cannot 
when  revived  stand  the  cold  that  often  pinches  Britons 
in  the  midst  of  summer,  and  therefore  are  unknown  in 
our  islands^’.  The  Sphccridiadcc,  whose  metropolis  is 
within  the  northern  temperate  zone,  extend  from  thence 
beyond  the  line,  since  Dr.  Horsfield  found  two  species 
in  Java*".  It  is  probable,  indeed,  that  this  group  is  pre- 
dominant. Some  dominant  groups  begin  at  a lower  la- 
titude. Of  this  description  are  the  carpenter-bees  {Xylo- 
copa),  whose  larvae  are  preyed  upon  by  that  of  Horia^ 
under  txi'o  forms,  which  extend  from  the  tropics  to  about 
50°  N.  L.  Others  are  not  common  to  both  worlds. 
Thus,  while  Cantharis  is  the  gift  of  Providence  to  Ame- 
rica as  well  as  the  old  world,  Mylabris  is  confined  to  the 
latter,  where  its  range  is  very  extensive; — in  Europe, 
from  South  Russia  to  Italy  and  Spain  ; in  Asia,  from 
Siberia  to  India ; and  in  Africa,  Irom  the  shores  of  the 
Mediterranean  to  the  Cape  of  Good  Hope;  which  last 
continent,  to  judge  from  our  present  lists,  especially  the 

“ Alircn’s  Fn.  Etiroj).  i.  1.  ” llor.  hnt.  4/  . 

‘ Annulosa  Jui'anica,  3G. 

“ Sec  the  Itev.  L.  fjiiilding’s  atliinralile  Ili.slon/  ot  X^toicj’n  Tc~ 
/a/o  and  Hvna  inacu/rilti,  Linn.  1 rans.  xiv.  . 
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vicinity  of  the  Cape,  maybe  called  the  metropolis  of  the 
group®.  On  the  other  hand,  the  Rutelidce  and  CJilamys, 
which  have  a range  from  Canada  to  the  tropics,  (within 
which  is  their  metropolis,)  are  purely  American  groujis. 
Many  more  might  be  named  under  this  head,  but  these 
will  suffice  for  examples. 

3.  I call  those  subdominant  groups,  which  either  never 
enter  the  tropics,  or  those  tropical  ones  whose  range 
does  not  exceed  50°  of  N.  L.  in  the  old  world,  or 
43°  in  the  new.  I make  this  difference  because,  as 
M.  Latreille  observes,  the  southern  insects  which  in 
Europe  begin  between  48°  and  49°  N.  L.,  in  America  do 
not  reach  43°.’’  But  though  the  winters  in  Canada, 
within  the  same  parallel  as  France,  are  longer  and  more 
severe  than  those  even  of  Great  Britain  or  of  Germany, 
yet  the  summers  art:  intensely  hot;  so  that  though  tropi- 
cal species  do  not  range  so  high,  those  of  a tropical  struc- 
ture, as  Mr.  W.  S.  MacLeay  has  intimated',  maybe  found 
at  a higher  latitude  in  the  new  world  than  in  Europe. 

The  genus  Melde  F.  affords  an  instance  of  a subdomi- 
nant group  of  the  first  description.  It  ranges  from  Swe- 
den to  Spain  and  the  shores  of  the  Mediterranean,  and 
seems  a tribe  almost  confined  to  Europe,  where  it  is  not 
very  unequally  distributed.  Of  registered  species  Britain 
possesses  the  largest  proportion ; but  Mr.  W.  S.  MacLeay 
is  of  opinion  that  Spain  is  its  true  metropolis*’.  I have 
a species  of  this  genus,  taken  in  North  America  by  Pro- 

^ Out  of  51  species  described  by  Bilberg,  28  are  African,  and  lU 
of  these  are  from  the  Cape. 

Geogr.  Gcncr.  den  Ins.  18.  i/or.  I'nlomo/og,  45. 

■'  Dr.  Leacli  has  described  8 British  species  {Linn.  Trans,  xi.  37.); 
De  Jean  has  7 Spanish  ones. 


(iEOfiH  \PHICAL  niSTlf  inUTION  OF  INSECTS.  49^ 


lessor  Peck.  The  splendid  genus  Cavabus  ranges  still 
liirtlier  north  than  Mdbe.  A very  fine  species  {C.  cri- 
bcUalus  Adams)  inhabits  tlie  polar  regions  of  Siberia®; 
but  the  metrojiolis  of  the  group  apjiears  to  be  the  tem- 
perate zone : some,  however,  have  been  found  in  northern 
Africa;  and  Sir  Joseph  Banks  captured  one  in  Terra  del 
Fuego.  Of  those  whose  range  is  between  the  tropics 
and  50^  N.  L.  we  may  begin  with  Cicada  Latr.  One 
species,  indeed,  was  found  by  Mr.  Bydder  a little  higher, 
near  the  New  Forest,  Hampshire;  but,  though  anxiously 
sought  for,  it  has  not  since  been  discovered*’.  It  seems, 
therefore,  to  admit  of  some  question  wdiether  this  is  ab- 
original as  British,  and  may  not  by  some  accident  have 
been  imported*^.  We  may  take  Scolia  for  an  example  of 
a subdominant  group  beginning  niore  southward.  Its 
sj^ecies  first  appear  about  43°  N,  L.,  and  abound  in  warm 
climates.  In  genei’al  most  of  those  insects  which  M.  La- 
treille  denominates  meridional, — such  as  Scarabccus  M°L., 
Onifis,  Brenhis,  Scarifes,  Mantis,  Fidgora,  Termes,  Scor- 
pio, &c. — come  under  the  present  head,  and  in  fact  all 
tropical  forms  that  wander  to  any  distance  within  the 
above  limits  from  their  metropolis. 

4.  By  (pdcsccnl  groups  I mean  those  that  liave  none, 
or  no  high  range  as  to  latitude,  from  their  centre  or  metro- 
polis. I say  as  to  because  these  groups  have  often 

an  extensive  one  as  to  longitude.  Thus,  Mr.  W.  S.  Mac- 
Leay  has  remarked  to  me,  that  Goliathus  Lam.  appears 

“ Fisclier  Enlomogr.  Russ.  00 — . t.  viii.y'.  13. 

**  Since  the  above  was  written,  it  has  been  stated  to  me  tliat  two 
were  taken  this  year  in  tlie  New  Forest. 

' The  same  observation  applies  to  Forf  ruta  giganten,  Amnd  at 
riirist-C'lmrch  by  Mr.  Binj'lev,  Init  wiiich,  t!ioiii;b  ol'ten  sought  ibr, 
has  never  since  been  taken  there. 
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to  belt  the  globe,  but  not  under  one  form.  The  types  of 
the  genus  are  the  vast  African  Goliaths  ( G.giganleus,  &c.), 
which,  as  well  as  G.  Polyphemus,  and  another  brought 
from  Java  by  Dr.  Horsfield,  have,  like  Cetonia^,  the  sca- 
pulars interposed  between  the  posterior  angles  of  the 
prothorax  and  the  shoulders  of  the  elytra:  while  the 
South  American  species  (G.  micans,  &c.)  have  not  this 
projection  of  the  scapulars  ; in  this  resembling  Trichius. 
Mr.  MacLeay  further  observes,  that  the  female  of  the 
Javanese  Goliothus  is  exactly  a Cctonia,  while  that  of  the 
Brazilian  is  a Trichius.  But  quiescent  groups  have  not 
generally  this  ample  longitudinal  range.  Thus,  Eu- 
glossa  F.,  in  both  its  types, — one  represented  by  Eu.  cor- 
data,  and  the  other  by  Eu.  s^irinamensis, — is  confined  to 
the  tropical  regions  of  America.  Doryphora,  likewise 
American,  seems  equally  confined.  Asida,  though  a 
southern  genus,  is  not  found  to  enter  the  tropics;  and 
Manticora  and  Pneumora  are  in  nearly  the  same  predica- 
ment. 

Under  the  present  head  we  may  consider  what  may 
perhaps  be  denominated  without  much  imjiropriety  en- 
dcmial  groups ; by  which  I mean  those  groups  that  are 
regulated,  as  to  their  limits,  not  so  much  by  the  tempera- 
ture, or  the  northing  and  southing  of  the  latitude,  as  by 
the  general  aspect  and  circumstances  of  the  country. 
Thus,  the  vast  and  nearly  insular  continent  of  Africa, 
almost  as  wide  as  it  is  long,  and  situated  in  or  near  the 
tropics,  instead  of  inlaiul  seas  or  sea-like  rivers,  is  inter- 
sected by  parched  sandy  deserts,  extending  tar  and  wide; 
circumstances  which,  thougli  in  the  vicinity  ot  its  streams 
it  is  humid,  impart  an  unusual  tlegree  of  aridity  as  well 

' \'or..  111.  p.  '»(>4 
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as  heat  to  its  general  atmosphere;  so  that  it  well  merits 
the  poet’s  ej)ithet,  Lconum  ariila  nutrix ; jjancl  is  also  pe- 
culiarlv  htted  tor  all  sueh  animals,  especially  insects,  as 
delight  in  a dry,  sandy,  hot  country,  particularly  such  as 
are  predaceous  in  their  habits.  America^  on  the  other 
hand,  exhibits  quite  an  opposite  character.  It  is  long, 
and  comparatively  narrow ; surrounded,  and  almost  di- 
vided into  two  continents,  by  immense  circumfluent 
oceans;  watered  every  where  by  rivers  and  lakes  that 
emulate  seas:  in  some  jiarts  covered  by  interminable 
forests;  in  others,  intersected  by  ridges  of  the  loftiest 
mountains.  These  circumstances,  except  in  its  Llanos  or 
table-land,  give  a general  character  of  humidity  to  its  at- 
mosphere, and  fit  it  particulai-ly  for  the  production  of  a 
vast  variety  of  peculiar  plants,  and  for  the  residence  of 
numerous  and  jieculiar  phytiphagous  insects  and  other 
animals=‘.  Mitlway  between  these  two  continents  lies  a 
third  (for  so  the  vast  island  of  New  Holland  may  be 
denominated),  which  presents  new  features  in  its  ge- 
neral as}iect,  and  consequently  new  forms  both  in  its 
Flora  and  Fauna,  mixed  with  many  old  ones  parallel  to 
those  both  of  the  new  world  and  the  old.  Perhaps  Eu- 
rope and  Asia,  with  several  that  are  peculiar,  agree  more 
in  their  animal  productions  than  the  continents  just  de- 
scribed. 

Let  us  next  particularize  a few  of  the  y)eculiar  types 
that  distinguish  jiarticular  continents  and  countries.  The 
genera  Manlicora,  Graphiplerus,  Gluphprus,  Furpehora, 
Pneumora,  Masaris,  and  many  others,  are  peculiar  to 
Africa.  In  Asia  alone  we  find  Mimcla'-’’,  Euchlora  IVEL.*^, 

Linn.  Trans,  xiv.  t.  'm.J.  4. 


''  Latr.  (icograph,  iSrc.  1'^ — . 
' Hor.  Enlotn.  147. 
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Colliuris,  Calascopus  K.“,  Apogonia  K.'’,  a peculiar  type  of 
Horia,  &c.  In  America,  Agra,  Galerita,  Nilioti,  another 
type  of  Horia,  Tetraonyx,  Rutela,  DorypJiora,  Alurnus, 
Erotyhis,  Scotinus  K.  Cupes,  Corydalis,  Labidus,  Heli- 
conia,  Castnia,  &c.  And  in  New  Holland,  Helluo,  Elc- 
phastomiis  M'^L.,  Anoplognathus,  Agrostiphila 
Ceraptcrus,  Helccus,  Adelium  K.,  Paropsis,  Achihis  K., 
Thynniis,  &c. 

The  countries  bordering  upon  the  Mediterranean,  the 
Black,  and  the  Caspian  seas,  agree  in  producing  similar 
insects.  These  countries,  and  the  Cape  of  Good  Hope 
though  so  distant  from  them,  appear  to  be  the  principal 
seat  of  Heteromerous  Coleoptera,  of  the  genei’a  Lixus  and 
Brachycerus,  and  of  the  conical  Bupreslcs^.  But  the  in- 
sects of  Guiana,  on  one  side  the  Cordilleras,  differ  from 
those  of  New  Granada  and  Peru  on  the  other ; and  simi- 
lar differences  are  observed  in  other  neighbouring  coun- 
ti’ies  separated  by  natural  boundaries. 

iii.  Another  head  connected  with  the  topographical 
distribution  of  insects  relates  to  their  representation  of 
each  other.  Here  we  may  observe,  that  some  insects  re- 
present each  other  only  in  xXiqw  form ; others  also  in  their 
function-,  and  others  in  both.  I shall  give  some  instances 
of  each.  In  Brazil  there  is  a group  of  jietaloccrous 
beetles  [Chasmodia  one  o'i  \\\e  But eli dee,  which  in 

New  Holland  has  a representative,  as  to  form,  in  one  of 
the  Cetoniadee  [Schizorhina  K.*^),  which,  having  soft 

“ Li««.  T’w/w.  iil)i  siipr.y.  1.  Ibhl.sin.  Iuid.f,\  -\. 

<* 'f’o  this  genus  belong  MctotouHia  nurulcnta.  Ibiil.  -lOO. ; aiul 
M.  scriccn.  Ihitl.  4(i3.  ® Latr.  Gcogrnph.  7. 

f Cc/onin  atropnitclaln  and  Urownii  of  Linn.  Tram.  (\ii.  KU 
i.  xxiii.  f.  (5.)  belong  to  tliis  genus. 
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inaiulibles,  must  have  a clillerent  I'linction : — it  is  to  be 
observed,  however,  that  tliese  insects  a}ipear  to  ap})roacli 
each  other  in  the  series  of  ailinilies.  A<rain,  the  Cara- 
hUUc  may  in  tlie  same  country  be  said  to  have  a represen- 
tative in  the  remarkable  heteromerous  genus  Adclium^, 
which  is  altogether  an  analogy.  Others  are  rejn-esenta- 
tive  only  in  i\\C\\'  functioii.  The  general  function  of  in- 
sects is  to  remove  nuisances  and  to  check  redundancies, — 
the  saprophagous  tribes  do  the  one,  and  the  tlialeropha- 
gous  the  other.  In  going  from  the  poles  to  the  line, — in 
proportion  as  the  heat  increases,  the  quantum  of  work  of 
both  kinds  increases;  and  new  forms  are  either  added  to 
the  old  ones,  so  as  to  increase  their  momentum  ; or  new 
ones,  more  powerfully  talented,  replace  the  old  ones,  and 
act  in  their  stead : thus  we  see  a gradual  and  interestincr 
change  take  jdace  in  proportion  as  we  approach  the 
maximum  of  heat  and  of  insect  population.  At  the  Cape, 
the  universal  CicindeLc  are  aided  by  Manticora ; in  North 
America,  the  Silphuhe  by  a new  group,  the  type  of  which 
is  S.  Americana ; in  South  America,  Copris  by  Plianacus 
M‘=L.  Again;  Culliuris  and  Drppta  of  the  old  world, 
in  the  neiu  give  jdace  to  Eutrachelus  and  Agra.  The 
honey  and  wax  of  Europe,  Asia,  and  Africa,  is  prepared 
by  bees  congenerous  with  our  common  hive-bee  {Apis 
Latr.) ; while  in  America  this  genus  is  not  found  as  a na- 
tive, but  is  replaced  by  Mclipo)ia  and  TrigoiuC ; and  in 
New  Holland  by  a still  different  but  undescribed  type. 
Hie  Melolonthidce  and  liutclidcc  of  the  old  and  new 
world  appear  to  have  their  work  done  in  that  country  by 
the  brilliant  and  numerous  Anoplognathidce.  The  lUti- 

Linn.  Tram.  xii.  1.  xxii.yi  2;  /.  xxiii. /.  7. 

Latreille,  (Hograjih.  S:c.  10. 
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picera  of  Brazil  is  of  a iliffevent  type  from  that  ot  New 
Hollaiul.  Tlie  singulai  genus  Crenuistocheiliis  of  North 
America  has  its  representative  in  Africa  in  Gcnuchm  K.» 
The  Lucani  of  the  rest  of  the  world  give  place  in  New 
tiolland  to  LcDupvaiici  Latr.  and  Ttyssoiiotus  iVI  L.  I 
could  produce  a much  greater  number  of  examples,  but 
these  are  sufficient  to  explain  my  meaning. 

Having  thus  given  you  some,  though  an  imperfect  ac- 
count, of  the  geographical  distribution  of  insects,  1 am 
next  to  say  something  concerning  their  local  distribution 
in  any  district,  or  their  favourite  haunts  a knowledge 
of  which,  with  respect  to  those  of  our  own  country,  is  in- 
dispensable to  the  collector. 

The  siu’face  of  a country  consists  either  ol  mountains 
hills  and  valleys,  or  of  plains.  It  is  diversified  by  forest, 
wood,  or  copse;  and  watered  by  rivers,  rivulets,  lakes, 
and  pools.  Those  parts  that  are  not  clothed  with  wood 
are  either  open  or  inclosed,  forming  grassy  downs,  heaths, 
pastures,  meadows,  morasses,  and  arable  land.  1 he  soil 
also  is  equally  various  : — we  find  clay,  loam,  marl,  chalk, 
vegetable  mould,  moor,  sand,  &c.  The  mountains  and 
hills  are  either  covered  with  a stratum  ot  soil,  or  are 
rocky  and  bare ; the  arable  lands  are  divided  by  living 
or  dead  fences,  the  latter  formed  of  various  materials, 
— or  else  they  are  open,  and  the  property  only  marked 
out  by  grassy  balks,  &c.  All  these  piaces  abound  in 
shrubs  and  plants  ; some  local,  and  some  generally  distri- 
buted. But  besides  the  land  and  its  Jresh  waters,  we 
must  look  also  to  the  sea,  and  its  sandy,  pebbly,  or  rocky 


" Linn.  Trans,  xiv.  5(i!). 
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shores,  jind  the  seu-wrack  that  is  cast  up  upon  tlieiii ; the 
estuaries  that  receive  its  tides;  the  brackish  waters  and 
saline  marshes  in  its  vicinity.  All  the  above  places,  when 
opportunity  serves,  the  Entomologist  should  explore,  for 
in  almost  all  he  will  find  peculiar  kinds  of  insects. 

As  mountnhis  and  hills  have  usually  their  own  Flora, 
the  insects  appropriated  to  alpine  plants  can  only  be  met 
with  where  the  pabulum  is  found.  Mere  also  those  north- 
ern insects  that  are  im})atient  of  a warmer  climate  will 
take  their  station,  if  they  migrate  to  the  southward 
I he  jn-edaceous  beetles  likewise  sometimes  frequent  a 
mountainous  district.  Carabus glabi'atus  was  first  taken 
by  Professor  Hooker  t)n  Ingleborough ; and  jirobably, 
it  the  W'elsh  and  Scotch  mountains  were  duly  investi- 
gated by  an  Entomologist,  many  novelties  would  reward 
Ins  toils.  The  valleys  and  2}lains,  especially  those  of  a 
sunny  exposition,  abound  in  insects.  When  the  heat  of 
the  atmosphere  indisposes  you  for  motion,  you  will  find 
It  no  unprofitable  or  unpleasant  employment,  lying  on 
the  grass,  to  search  for  minute  beetles,  which  you  will 
there  find  coursing  about  amongst  the  tufts  and  roots  of 
the  herbage.  Thus  you  may  procure  many  of  the  Fse- 
laphuhe,  which  you  would  not  otherwise  meet  with.  Even 
when  the  grass  is  grown  up,  insects  are  fond  of  alio})tim>- 
upon  Its  spikes,  anti  tlience  drop  or  run  to  the  ground. 
Should  circumstances  ever  carry  you  abroad  to  the 
steppes  or  grassy  plains  of  lartarv,  or  to  Huncrary,  you 
would  find  there  two  or  three  species  of  the  singular  ge- 
nus Leilniis,  which  burrows  in  the  soil.  Evei-y  hole  is 
iidialnted  by  a male  and  female ; — from  it  they  issue  to 


Sec  :il)ove,  p,  -fS-f. 
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attack  tlie  plants  or  vines;  and  having  cut  out  the  lieait 
of  a plant,  go  backwards  like  a crab  with  the  prize  to 
their  burrow.  At  the  time  of  pairing,  sometimes  violent 
battles,  encouraged  by  the  female,  take  place  between  the 
male  and  a stranger  of  that  sex  desirous  of  admission, 
which  cease  only  with  the  death  or  flight  of  the  stiangei  . 
The  vicinity  and  borders  of  woods  generally  abound  in 
insects  of  every  Order ; and  if  you  proceed,  as  hereafter 
directed,  will  furnish  you  with  numerous  prizes,  espe- 
cially of  Lepidoptcra.  Here  alone  you  can  meet  with  the 
purple  emperor  butterfly  {^Apatiira  Iris)',  and  it  properly 
equipped  you  may  readily  secure  him. 

The  waters  you  will  find  nearly  as  prolific  in  insects  as 
the  land.  In  them,  amongst  the  beetles,  you  may  expect 
to  meet  with  Dptiscus,  Haliplus,  Pcdohms,  Hyplujdrus, 
Hydroporus,  Noterus,  Colymhetcs,  and  other  i)///?sc?d<'C.- 
the  Gyrini,  Hydrophili,  HydrcEncc,  Elophori,  &c.:  under 
stones,  the  Limnius  Mull.  {Elmis  Latr.) ; and  in  the 
mud,  the  Parni  and  Heteruceri.  Some  Spharidiada  are 
also  aquatic : I have  taken  more  than  once  Cercyon  hcc- 
morrhoidale  from  the  under  side  of  a piece  of  wood  im- 
mersed in  a canal  i’.  Even  a few  of  the  weevil  tribes  are 
to  be  met  with  in  water.  Lixns  paroplectiais,  Tanysphy- 
rus  Ijevmce,  Bagoiis  ntrirostris,  are  of  this  description. 
A species  of  Ccutorhynchns  Schiip.  ol  Germar’s  third  fa- 
mily (C.  Nafator  K.)  swims  well.  On  aquatic  plants  you 
must  look  for  Hclodcs  and  the  splendid  Donacicc,  which, 
living  on  sulmierged  shoots  and  roots  of  these  plants 
in  their  larva  state,  continue  to  attend  them  when  per- 

Fischer,  Entomogr.  Russ.  i.  1.35. 

I'  From  finding  it  in  water,  Fabricius  considered  this  insect  as  a 
Il^drojdiihis,  but  it  is  a true  Cerryon. 
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lect.  Amongst  the  Eupo'dinn^, — FAaphrus,  Nutiophilus, 
and  Bcmhklium  frequent  luimicl  places,  as  the  hanks  of 
rivers  and  ponds ; and  in  such  a station,  under  the  roots 
ol  Poteutdlu  atiso’iucp  Eolpgoutnii,  ccc.  if  you  should 
be  fortunate  enough  to  find  Omaphron  Ihnhatum,  which 
connects  the  Eupodinn  with  the  Euncchina,  you  will 
make  a valuable  addition  to  the  list  of  British  insects. 
In  the  waters  also  you  will  meet  with  many  Iletero- 
pterous  Hcmipto  a ; as  Gcrris,  Hpdromctra,  and  Vclia 
Latr,,  ami  all  the  Hydrocorisce  or  water-bugs.  On  aqua- 
tic plants  the  larvae  of  some  Lcpidoptera  feed,  as  Bo- 
tys  stratiutata,  potamogata,  See.  Those  also  of  the  Tri- 
choptcra  must  be  sought  for  in  the  water : and  if  you 
should  feel  inclined  to  see  an  interesting  collection  of  their 
very  curious  cases,  Mr.  Sheppard  of  Wrabness  can  gra- 
tify your  curiosity.  Though  few  or  no  Hymenoptera  fre- 
quent this  element,  vast  numbers  of  Eiptera  are  there 
alone  to  be  met  with  in  their  preparatory  state,  particu- 
larly the  gnats.  We  learn  from  Humboldt  a curious  fact 
with  respect  to  those  of  South  America,  or  the  Zanendos ; 
that,  with  some  exceptions,  these  pests  do  not  frequent 
those  rivers  called  by  the  natives  black  laaters,  but  only 
those  which  they  name  ’cchite  -waters Of  the  Aptcra,  the 
genera  Uydrachna,  Ela'is,  and  Limnocliarcs  are  purely 
acjuatic.  Several  spiders  will  walk  over  the  water ; and 
one  species  {Argyroncta  aquatica)  inhabits  it*^.  The^/ci'g- 
nant  waters  in  your  vicinity  will  produce  difierent  species 
^rom  running  ones,  'ihus  Ilaliplus  elevatus,  &c.  inha- 
bits only  the  latter.^  while  the  majority  of  the  Dijtiscidic 


•See  above,  j).  .50^?. 
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aboimd  most  in  the  Jontter  ; the  more  minute  ones  may 
be  som^ht  for  with  success  amonjrst  the  duckweed  that 
covers  a pool.  I do  not  recollect  finding  any  insect  in 
waters  absolutely  salt^ ; but  brackish  waters  produce 
peculiar  species  : in  these  only,  Hyclrccna  marina  occurs ; 
and  many  of  those  large-eyed  Cimicidre  [Saida  1*.,  Acan- 
thia  Schrank),  as  S.  saltatoria^  littorcdis^  and  t^ostera: 
occur  in  places  where  salt  water  has  been.  Latreille 
observes,  that  the  genus  Pimelia  is  to  be  met  with  only 
where  the  soil  is  impregnated  with  saline  particles,  or 
where  the  species  of  the  genus  Salsola  abound'^. 

Heaths,  though  they  do  not  afford  numerous  insects, 
have  their  rarities.  Cicindela  sylvatica,  Carabus  nitens 
and  arvensis,  frequent  them,  and  are  not  elsewhere  to  be 
seen.  Curculio  nebidosiis  is  also  to  be  found  on  them,  in 
places  where  the  turf  has  been  peeled ; and  some  scarce 
Lepidoptera.  In  their  vicinity,  in  sunny  sandy  banks, 
some  of  the  rarer  Ammophilce  and  Pompili  may  be  taken  ; 
and  it  is  here  only  that  I have  ever  met  with  Paiua-gus'^ 
Latr.  Meadows  and  j'^Aures  are  not  to  be  neglected. 
Early  in  the  year,  when  they  are  yellow  with  the  blos- 
soms of  Panuncidus  bidbosiis,  Leontodon  Paraxacum,  &c., 
many  minute  beetles,  and  not  a few  Hymenoptera  and 
Diptera,  frequent  them.  Morasses  also  have  their  pecu- 
liar insects.  In  these  you  will  meet  with  some  of  the 
scarcer  Pupodinu;  as  Chhcnia  holosericea  and  nigri- 
cor?iis,  Rkthisiis  mult ipunc fains,  various  Bembidia,  &c. 
In  this  kind  of  district  in  the  Isle  of  Ely  Aphodius  pla- 

^ A specieF.  of  Ciijrhiits  [(t<  fKjudiicd^^  desciibcd  by  INIodcer 
[Linn.  Si/sL  Nat.  Ed.  CJincl.  i.  1012.  n.  !).),  is  said  to  inhabit  salt 
water. 

(d’ogrnpk.  See.  n.’ 
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giaius  has  been  taken,  and  that  scarce  and  beautiinl  but- 
terHy  Lyctcna  I irgaurctc.  Where  land  is  cultivated  tlie 
Entomologist  as  well  as  the  I'anner  may  ex})cct  a harvest. 
Insects  in  general  are  fond  of  jiercliing  on  the  summit  of 
a blade  of  grass  or  corn;  and  many  minute  ones  maybe 
taken  coursing  about  in  the  ears  of  the  latter;  some  to  de- 
vour dixet  fungilli  that  infest  the  grain,  as  Phalacrus  corrus- 
cus  in  llcticularia  Segetum ; others  to  attack  thegrain  itself, 
as  Cecidomyia  Tritici ; others  to  destroy  these  destroyers, 
as  th  ree  little  j^arasites  belonging  to  the  Ichneumones  mi- 
nuti  L.^.  But  I have  already  mentioned  most  of  those  in- 
sects tliat  are  to  be  expected  in  such  situations'^:  I shall 
therefore  only  further  observe,  that  ujion  barley  particularly 
you  will  meet  with  the  species  of  Latreille’s  genus  Cephus. 

M’ith  respect  to  soils,  those  that  are  light  ap])ear  to  be 
most  prolific  in  insects.  Warm  sandy  banks  are  fre- 
quented by  Cicindela  campestris,  Opatrum  sabulosum,  He- 
lops  quisquilius,  &c. : in  them  (when  of  a southern  aspect) 
Animophihe,  Pompili,  and  numerous  Hymenoptera  nidifi- 
cate. Chalk  also  attracts  various  insects.  Latreille  ob- 
serves, that  the  Licini,  Papilio  Cleopatra,  several  species 
of  Dasytes,  and  some  Lamice,  delight  in  this  kind  of  soil  : 
— in  my  own  neighbourhood  I have  observed  Lycccna  Co- 
rydon  principally  in  chalk-pits.  One  of  these  jtits,  under 
a wood  in  an  adjoining  parish,  has  produced  me  several 
valuable  insects.  Here  1 took  Apion  ebenimm,  Orobitis 
globosus,  a new  species  of  Eveesthetus  Grav.,  several  of  the 
rarer  Psclaphidce  and  Cholevce,  and  Chectophora  cretij'era 
before  noticed''.  I do  not  mean,  however,  that  all  these 


" I Ann.  Tram.  iv.  .SO—,  v.  Of] — . /.  iv. 
(ti'of’raph.  <kc.  (!. 
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are  properly  chalk  insects;  but  tliey  fall  into  these  pits, 
where  they  are  readily  discerned,  from  the  contrast  of 
their  colours  with  the  whiteness  of  the  chalk.  By  watch- 
ing attentively  the  bottom  of  one,  vast  numbers  in  a warm 
day  may  be  taken  when  they  fall  or  are  climbing  up- 
wards. Of  all  soils  clay  offers  the  fewest  inducements  to 
the  Entomologist,  who  will  lose  both  his  time  and  labour 
in  a clay- pit;  while  in  one  of  sand,  chalk,  or  marl  they 
will  usually  not  be  mispent.  Vegetable  earth  also  affords 
a harbour  to  various  larva?,  and  the  pupae  of  many  night- 
fliers  amongst  the  LcjndojHera.,  by  digging  in  it,  espe- 
cially under  trees,  may  be  obtained.  Even  the  bare  rocks 
have  their  insect  frecjuenters  that  take  shelter  in  their  fis- 
sures ; and  in  the  early  part  of  your  career  especially  you 
should  always  turn  over  large  stones,  as  beneath  them 
many  of  the  Harpalidce  and  other  Eupodlna  frequently 
lie  hid  : and  in  this  situation,  both  in  Suffolk  and  Sussex, 
Lomcchusa  emarginata,  one  of  our  scarcest  Brachelytra 
Latr.,  has  been  taken.  Old  trees  also,  and  planks  that 
have  laid  long  without  being  moved,  often  afford  a shelter 
to  many  of  the  minute  Coleoptera;  as  Pselaphuhr,  Alco- 
charidcc,  Cryptophagidcc,  Scynmidtr,  &c.  Live  fences, 
especially  when  the  hawthorn  is  in  blossom,  and  where 
trees  are  also  intermixed,  are  attended  by  innumerable 
insects  of  almost  every  description ; and  even  the  black- 
thorn will  present  you  with  one  of  our  most  splendid 
weevils  {Rhynchitcs  Bacchus).  Dead  fences  are  almost 
as  fertile  in  insects  as  living  ones.  In  gates,  j^osts,  7 ails, 
and  other  timber  when  felled,  the  timber-devouring 
tribes  take  their  station : — between  the  bark  and  the 
wood  are  the  Bostricidee ; in  the  wood  itself,  the  Ano- 
hidcc  and  the  Capricorn  beetles.  I lere  also  you  may  meet 
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will)  many  Hiimcnoptera,  which  either  devour  timber  or 
nidilicate  in  it, — as  the  Siricichc,  C lidos  tom  a,  I'njpoxi/lo/i, 
Sapi/ga,  and  several  Diptera.  In  the  decaying  liedge- 
stakcs  and  sticks,  where  the  Sphccria  dccorticans  has 
turned  olF  the  bark,  you  may  meet  with  Anthribus  hrcvi- 
rostris  ; with  A.  latirostris,  and  other  beetles,  in  S.J'raxi- 
nca : and  A.  albiiius,  which  I have  more  than  once  cap- 
tured as  it  was  emerging  from  the  fissure  of  a gate-post, 
probably  feeds  on  some  internal  fungus.  The  grassy 
balls  that  separate  open  fields  usually  abound  in  umbel- 
liferous plants,  which  are  attended  by  numerous  Hynicno- 
ptcra  and  Diptera,  particularly  by  the  various  species  of 
the  sjilendid  tribe  of  Chnjsidcc : and  the  grassy  banks  of 
fences,  where  the  aspect  is  sunny,  are  generally  bored  by 
a variety  of  insects  of  the  former  Order,  to  prepare  a nest 
for  their  young.  Andrenidic  and  Nomadidec  particularly 
select  this  situation,  the  latter  probably  depositing  their 
eggs  in  the  burrows  of  the  former^.  By  watching  these 
places  in  the  spring,  you  may  perhaps  have  the  good  for- 
tune to  meet  with  a Stylopis.  It  is  singular,  that  some 
insects  choose,  for  their  own  resitlence  or  that  of  their 
young,  the  hardest  and  most  trodden  pathw^ays.  Thus, 
some  ants  will  build  their  subterranean  apartments  un- 
der gravel  walks;  and  so  do  many  species  of  the  genus 
llaliclm'^,  the  habits  and  economy  of  which  have  been 
so  ably  detailed  by  M.  Walckenaer'^ : Cerceris  also,  and 
other  Hymenoptcra,  will  choose  such  places,  however 
public,  for  the  site  of  their  nests  or  burrows.  The  ground 

® Tliesc,  as  well  as  Melecfa,  are  jirobably  a kind  of  C'Mc/ioze-bec. 
5/ok.  Ap.  Angl-  ••  150. 

*’  Alel'illn.  * «.  b.  ylfoii.  Ap.  AiiA-  !•  I'lH — • 
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is  SO  consolidated  by  the  constant  foot,  that  they  jiroba- 
bly  find  siicli  situations  sjiai’e  them  a world  of  labour,  and 
therefore  in  their  choice  balance  one  inconvenience  by 
another. 

Though  the  sea  itself,  1 believe,  produces  no  true  in- 
sects, yet  there  are  many  that  constantly  or  occasionally 
haunt  its  shores.  On  the  sand-hills  of  the  Norfolk  coast 
I found  JEgialia  globosa  and  Cicindela  hyhrida.  liyn- 
chaenus  horridus  inhabits  thistles  that  grow  near  the  sea. 
Under  the  Zostcra  and  Fitci,  (cast  up  both  on  its  beach  and 
the  shores  of  estuaries,)  many  peculiar  species  di  Cercyon, 
several  Aphodii,  and  numerous  Staphylinida;,  may  often 
be  found.  In  this  situation  the  rare  and  singular  Oxyte- 
lus  tricornis  has  been  taken.  At  certain  seasons  of  the 
year  the  beach  and  environs  of  the  sea  are  covered  by 
many  species  of  Coccinclla,  which  seem  to  bend  their 
course  thither  ft’om  the  inland  country,  as  if  they  were 
about  to  emigrate^.  When  the  weather  is  fine  and  the 
tide  begins  to  retire,  at  the  line  of  its  highest  rise  I have 
taken  on  the  eastern  coast  a variety  of  insects,  and 
amongst  the  rest  Anomala  Frischii.  The  inundations  of 
rivers,  except  in  the  depth  of  winter,  always  bring  a 
number  of  these  little  creatures,  which  float  ou  the  sur- 
face on  bits  of  stick,  weeds,  &c. ; and  where  they  deposit 
these  articles  when  the  water  begins  to  subside,  you  may 
generally  reap  a plentilul  harvest  of  various  kinds. 

You  see,  now,  how  varied  is  the  scenery  to  which  the 
diversion  of  the  Entomologist  introduces  him;  that  he 
is  never  out  of  his  way:  whether  on  hill  or  in  valley;  on 
upland  or  plain;  on  the  heath  or  in  the  forest;  on  the 
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laiul  or  oil  the  water;  in  llie  heart  of  a country  or  on 
its  shores; — still  his  jfaine  is  witliin  his  reaeli.  lUit  in 
order  to  enable  him  to  pursue  it  with  greater  prospect  oi 
success,  he  must  recollect  that  not  only  is  every  face  of 
the  country  to  be  exjilored,  but  both  ihc  plants  and  the 
animals  that  it  produces;  and  that  he  must  not  turn  with 
disoust  from  even  the  carcase  or  the  excrement  of  the 

O 

latter.  As  numerous  species  of  herbivorous  insects  feed 
onlv  on  one  kind  of  plant,  the  Entomologist,  when  he 
tliscovers  a scarce  one,  sliould  examine  it  with  the  hope 
of  finding  upon  it  a scarce  insect.  Sometimes  it  happens 
that  only  a single  opportunity  occurs  in  a man’s  life  of 
seeing  certain  plants  growing  wild : such  opportunities 
should  never  be  netilected.  Some  insects  also  inhabit  a 
plant  in  one  district  or  season,  and  not  in  another.  Thus 
the  most  beautiful  of  the  Apions,  A.  Limonii^,  though  the 
plant  it  feeds  upon  usually  abounds  near  the  sea,  I have 
discovered  only  on  the  northern  coast  of  Norfolk;  and  an- 
other scarcely  less  beautiful,  but  more  minute  {A.  As- 
tragali'^), though  I have  sought  for  it  year  after  year,  As- 
tragalus glpciphijllus  being  abundant  near  me,  I never 
found  but  once.  The  blossoms  of  plants  as  well  as  the 
leaves  must  be  inspected.  In  those  of  the  rose,  the  Cc- 
tonia  aurata  is  often  taken  ; and  in  the  bells  of  the  dif- 
ferent species  of  Campanula  various  bees  may  be  cap- 
tured enjoying  a luxurious  repose Upon  living  Verte- 
bi'ate  animals  vou  must  look  for  Pulices,  Pediculi,  Nirmi, 
Acari,  and  many  Diptera,  as  (Estrus,  Tabanus,  Stomoxps, 

^ Linn.  Trans,  ix.  78 — , t.  i.  f.  20.  ^ Ibid.  5,').  1.  i.  f.  12. 

'riiis  insect  does  not,  f believe,  ent  the  jictnls  of  tlic  rose,  but 
taps  the  nectar  it  |)rodnces.  I liave  seen  it  employed  n|)on  \v(Hinded 
trci^  lapping  ibc  sap.  '*  Mon.  Ap.  Angt-  if  172.  257. 
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and  the  Pupipara  of  Lutrcille ; and  on  the  garden-snails 
for  that  curious  genus  Drilus,  and  some  Acari^.  The 
caterpillars  and  pujiaj  of  Lcpidoptcra,  &c.  will,  as  you 
have  heard,  furnish  you  with  numerous  ichneumons'’. 
On  dead  animals  you  will  find  the  various  sjiecies  of  Sil- 
pliidec,  Nitidulidce^  Dermestidte,  Byrrhidce^  Chlolevcc,  Sta- 
philinid(jc,  Muscidcc,  &c. ; and  in  excrement,  various  Sca- 
rabceidcc,  Histeridce,  Aphodiadce,  Spliceridiadce,  the  Jira- 
chclytra  in  general,  and  several  Diptera^.  In  putrescent 
roots  and  fruits,  as  the  turnip,  the  cucumber,  &c.,  you 
may  also  occasionally  meet  with  rare  Coleoptera. 

I must  next  say  something  upon  the  seasons  of  insects, 
and  their  times  of  appearance,  ddiose  that  collect  honey 
and  pollen  are  generally  among  the  first  that  proclaim 
the  approach  of  spring;  and  their  appearance  may  be 
dated  from  the  blossoming  of  certain  trees  and  plants  of 
common  occurrence.  Other  plants,  accompanied  by  pe- 
culiar insects,  blossom  later;  and  so  on  till  w'e  arrive  at 
the  autumn.  The  earliest  insect-season  commences  with 
the  flowering  of  the  sallow  {Salix  Caprca),  usually  ac- 
companied in  the  garden  by  that  of  the  crocus  and  the 
gooseberry.  Then  is  your  time  to  collect  many  species  of 
wild  bees  and  Diptera  not  afterwards  to  be  met  with : 
and  various  other  insects  now  begin  to  emerge  from  their 
winter  quarters,  or  are  jiroduced  from  the  pupa.  An- 
other and  later  season  is  marked  by  the  general  blossom- 
ing of  the  butter-cup  {Ranunculus  bulbosus),  accompanied 
by  the  marsh-marygold  {Caltha  palustris)  and  ladies’- 
smock  {Cardamine  jwatensis);  when  you  may  hunt  the 

" See  above,  p.  479,  note 

" Ibid.  p.  ”08;  and  Vol.  1.  p.  2().5  — . 
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pastures,  meadows,  and  marslies  with  success,  and  take 
some  insects  that  do  not  show  themselves  later.  'Fhe  co- 
prophagoiis  insects  are  now  abundant.  Amongst  others, 
Aphodius  testudinarim,  a j)errcctly  x'crnal  species,  is  now 
only  to  be  taken,  and  usually  Hying.  A third  insect-sea- 
son indicated  by  Flora,  and  a very  prolific  one,  com- 
mences with  the  blossoming  ot  the  haxcihorn,  when  you 
must  desert  the  meads  lor  the  inclosures.  At  this  time 
all  nature  begins  to  put  on  her  gayest  attire,  and  all  her 
insect  tribes  are  now  on  the  alert,  and  fill  the  air.  Tlhey 
are  almost  universally  attracted  by  the  sweet  and  lovely 
blossoms  of  the  j)lant  just  named  : so  that  by  examining 
them  you  may  entrap  some  of  every  Order,  and  many 
that  during  the  year  will  appear  no  more.  Even  many 
of  the  saprophagous  insects  will  sip  nectar  from  these 
flowers.  The  umbelliferous  plants  proclaim  the  fourth 
season  of  insects,  particularly  the  wild  and  jparsiiip. 

You  will  scarcely  ever  fail  to  find,  if  the  weather  is  ge- 
nial, Mymenopterous  and  DijHerous  insects  ot  various  ge- 
nera,— especially  such  as  have  a short  tongue, — engaged 
in  collecting  the  honey  from  those  plants,  hlere  you 
may  take  some  of  the  rarer  Chrysidcc,  Crab)  onidec^  Cer- 
cerides,  &c.,  and  occasionally  even  Coleoptera.  The  last 
insect-season  may  be  dated  from  the  general  flowering  of 
the  thistle  tribe.  When  these  are  in  blossom  is  the  best 
time  of  all  to  collect  the  humble-bees  [Bombus^),  the  leaf- 
cutter  bees  {Megachile^\  and  many  other  Apiarice  Latr., 
which  alone  by  their  long  tongues  can  imbibe  the  honey 
and  collect  the  pollen  of  these  flowers.  The  male  hum- 
ble-bees freejuent  them  to  the  last,  and  often  seem  as  if 
they  were  intoxicated  with  their  sw’ects. 


■*  Apis.  *.  c.  2.  K. 
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But  perhaps  you  may  prefer  considering  the  whole 
summer  a^ij^earance  of  insects  as  divided  into  three  prin- 
cipal seasons.  T])is  may  thus  be  done.  Their  vernal 
season  may  commence  Florcnte  Caprea,  and  end  Florente 
Oxpacantha ; their  summer,  Florente  Oxyacantha  and  Flo- 
rentihus  Umbellatis ; \he\i'  autumn,  Florcntibus  Umbellatis 
and  Florente  Carduo.  In  \\\e  first,  the  number  of  insects 
w'ill  be  daily  increasing ; in  the  second  (which  is  the  har- 
vest of  the  Entomologist,  when  his  eyes  and  his  hands 
ought  to  be  every  where),  they  will  reach  their  utmost 
complement;  and  in  the  third,  they  will  be  gradually  de- 
creasing in  number,  till  they  generally  die,  or  go  into 
winter-quarters.  At  this  time  many  minute  Fiptcra  and 
Ichneumons  take  shelter  from  the  weather  in  the  windows 
of  our  apartments.  These  seasons  will  not  always  exactly 
correspond  with  our  usual  reckoning,  and  take  place  at 
the  same  time;  since,  being  regulated  by  our  varying  tem- 
perature, they  will  be  sometimes  sooner  and  sometimes 
later,  sometimes  longer  and  sometimes  shortei'.  Though 
I have  not  named  a brumal  season,  because  insects  are 
in  winter  usually  torpid, — yet  some,  as  'Finea  Nox>embris, 
Geometra  brumaria,  and  many  Tipulida;,  even  then  make 
their  appearance. 

Ify  ou  ask.  Whether  it  be  not  possible  to  regulate  our 
Entomological  seasons  by  the  a})j)earance  of  insects  them- 
selves? I should  answer,  that  probably  this  might  be 
done;  but  tlial  further  observations  seem  wanted  to  en- 
able us  to  do  it  satisfactorily.  Perhaps  the  appearance 
of  Formica  riif  'a  beginning  the  business  of  the  year  might 
form  the  commencement  of  one  season;  the  fliglil  of  the 
orange-ti)i  biitterlly  [Colias  Cardamines^),  of  a second ; a 
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third  minrht  be  iiuhcateil  bv  tlie  swarmiiio;  of  Mclolonlha 
vulgaris;  a fourth,  by  that  of  M.  snlsfil/alis ; and  the 
last,  bv  the  appearance  in  nninbors  of  Aphodius  ci/iaris, 
whicli  in  the  aiituinn  fdls  every  iiorse-droppin<r. 

iSoine  insects  are  so  eplieineral,  that  thcv  are  to  be 
found  in  numbers  only  for  a few  days,  and  then  disap- 
pear for  that  season.  Of  this  description  are  the  Ep/ic- 
jucrtc,  much  of  whose  history  has  been  detailed  to  you. 
Those  of  which  De  Geer  has  given  an  account  {E.  vul~ 
gala)  a})peared  about  the  end  of  May  or  the  beginning  of 
June,  and  continued  about  a Jorluight^  \ while  those 
which  Swammerdam  observed  did  not  ct)me  forth  till 
the  middle  of  June,  and  lasted  onlv  three  days*’.  The 
same  period  distinguished  those  of  which  Heaumur  has 
compiled  so  interesting  a history,  but  they  did  not  show 
themselves  before  the  middle  of  August ]My  kind 
friend  Mr.  IMarsham  not  k)ng  before  his  death  copied  for 
me  some  memoranda  he  had  made  with  respect  to  the 
sudden  a})pearance  of  Ccrcopis  bifasciata  F.  On  one 
occasion  the  white  dress  of  a lady  sitting  upon  a hay- 
cock was  covered  by  these  insects;  but  on  the  following 
day  the  same  steps  were  taken  at  the  same  time  to  pro- 
cure some,  when  after  the  most  diligent  search  not  a 
single  one  could  be  found.  The  same  circumstance  was 
observed  a few  years  afterwards  by  another  friend  of 
his.  He  himself  was  of  opinion  that  the  insects  in  ques- 
tion were  then  mioTatine-^. 

O O 

I may  here  observe,  that  the  London  amateurs  have 
particular  seasons  I’or  collecting  moths.  For  the  imago 
they  go  into  the  woods  in  April,  Map,  .June,  and  Octo- 
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be7\  For  the  larvae  they  take  the  beginning  of  April, 
June,  the  beginning  of  Juhj,  and  Septc^nber.  They  dig 
^ov  pupcc  late  in  Julp,  and  in  January  and  February. 


I shall  lastly  make  a few  observations  upon  the  times 
of  action  and  repose  of  insects,  the  knowledge  of  which, 
as  far  as  it  can  be  obtained,  is  of  essential  use  to  the  in- 
dustrious collector.  Entoinolo<»ists  have  divided  the  Le- 

O 

pidoptera,  with  a view  to  this  circumstance,  into  diurnal, 
crepuscular,  and  nocturnal ; or  butterflies  [Papilio  L. ), 
hawkmoths  {Sphinx  L.),  and  moths  {Phalccna  L.).  These 
terms  may  be  applied  to  insects  in  general. 

i.  Diurnal  insects  ai’e  abundant.  Putterjlics  in  parti- 
cular fly  generally  at  no  other  time  : they  accompany  the 
sun  in  his  course,  and  before  he  sets  disappear.  Some 
other though  not  so  named  are  day  insects: 
— such  are  the  Zygoenidee,  &c.  amongst  the  hawkmoths  ; 
and  amongst  the  moths,  Noctua  Gamma,  the  Phytometree 
solares  of  Haworth^,  and  some  others.  Numberless  Co- 
leoptera  belong  to  this  section.  The  Donacicc  fly  only 
when  the  sun  is  out  and  the  air  is  warm  ; they  are  then 
extremely  agile  and  difficult  to  take.  Some  Hoplicc  swarm 
in  the  day  before  noon,  and  then  disappear : most  of  the 
tetramcrous  beetles  also  appear  to  be  diurnal.  The  Li- 
bcllulina  and  many  other  Neuroptera  may  also  be  so 
termed;  and  th^Hymenojitcra  almost  universally,  with  the 
sole  exception  of  the  Formicidcc'^.  Amongst  the  Diptera, 
if  we  leave  out  the  Tiptdaricc  Latr.,  the  rest  will  be  found 
for  the  most  part  to  belong  to  the  present  section. 

ii.  Crepuscular  insects,  strictly  speaking,  are  those  that 
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appear  only  (lui  ing  the  twilight,  whether  in  the  inoi  niiig 
or  evening;  l)nt  the  term  may  he  understood,  witii  some 
latitude,  to  signify  all  those  insects  that  are  seen  only  in 
the  morning  and  evening,  though  alter  sunrise  and  belore 
sunset.  Of  these,  some  come  forth  only  in  the  inoniing, 
others  only  in  the  evening,  and  others  both  morning  and 
evening.  INIy  memory  only  furnishes  me  with  a single  in- 
stance of  an  insect  whose  priticipal  ajtpearance  and  flight 
are  in  the  morning.  Ilemigcometra  nnpta  Haw.  I have 
often  seen  flying  at  this  time,  about  six  or  seven  o’clock, 
and  never  at  any  other : I am  not  how'ever  prepared  to 
assert  that  it  does  not  appear  in  the  evening  or  night, 
but  I have  then  never  met  with  it.  In  the  cvenins.  more 
})articularly  you  hear  the  hum  of  the  dung-beetle  {Geo- 
t rapes  Latr.),  which  Linne  thought  the  prognostic  of  a 
following  fine  day ; and  of  the  swarms  of  Mclolontha  vul- 
garis ami  solstitialis.  Then  also  many  other  Coleoptera 
are  in  the  air ; especially  before  a thunder-storm,  a state 
of  the  atmosphere  that  particularly  excites  bisects  “ : Pti- 
nus  imperiulis  and  germanus  I have  never  taken  except 
under  these  circumstances.  Then  the  Ephemerae  spoil 
in  the  air,  and  lead  their  mystic  dance.  The  majority 
of  the  hawkmoths  are  then  too  on  the  wing,  with  their 
long  tongues  imbibing  the  nectar  of  the  flowers  while 
thev  hover  over  them,  both  morning  and  evenin". 

iii.  In  the  night  the  main  body  of  the  moths  take  their 
flight,  as  well  as  a vast  number  of  Coleoptera  and  insects 
of  other  orders.  At  this  time  i\\c  Blattae  and  crickets  leave 
their  hiding-places  and  run  about:  but  the  other  Grijlli 
L.,  though  they  sing  in  the  night,  fly  only  in  the  day. 
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Then  also  the  CoEflif,  like  beasts  of  prey,  leave  their  dark 
retreats, — in  this,  differing  from  the  Cicinddo’,  which  are 
diurnal, — and  prowl  about  to  entrap  other  unwary  in- 
sects. Then,  likewise,  the  female  glowworm  hangs  out 
her  lamp  of  love,  and  the  male,  led  by  it,  wings  his  way 
to  her  : and  then  the  water  beetles  [Dytisd,  Gijrini,  &c.) 
forsake  the  waves  and  become  tenants  of  the  air. 

Could  we  with  certainty  discover  the  stations  in  which 
insects  after  their  excursions  take  their  repose,  we  might 
capture  many  that  we  now  search  for  in  vain.  Several 
of  these  stations  were  pointed  out  in  a former  part  ol  this 
letter  where  I detailed  their  usual  haunts.  I may  here 
add,  that  numbers  of  them,  when  reposing,  conceal  them- 
selves from  their  enemies  on  the  under  side  of  the  leaves 
of  trees  and  plants.  Moths,  especially  the  Noctuida,  may 
often  be  met  with  in  woods,  as  before  observed®,  on  the 
north  side  of  the  trunks  of  trees.  ]\fr.  IVIai  sham  i elated 
to  me,  that  once  a little  before  sunset,  observing  over  his 
head  a number  of  insects  on  the  wing  moving  on  in  one 
direction,  he  caught  some  of  them,  and  they  proved  to  be 
Forficula  minor  L.  Struck  with  the  circumstance,  he 
watched  them  several  evenings ; and  on  one,  as  he  was 
lookino-  about  a melon-pit  for  insects,  he  saw'  these  little 
animals  alight  on  the  frame,  hastily  fold  up  their  wings, 
and  entering  under  the  glasses,  run  down  its  sides  and 
bury  themselves  in  the  loose  earth.  This  he  observed 
repeatedly.  The  onward  flight  of  these  insects  was  thei'c- 
fore  evidently  their  return  from  their  diurnal  cruise  to 
their  nocturnal  station. — 1 his  happened  in  l^eptcmber. 

’ Voi . H.  p.  See  above,  p.  ]r>‘2. 
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ox  ENTOMOLOGICAL  INSTRUMENTS;  AND 
THE  BEST  METHODS  OF  COLLECTING, 
BREEDING,  AND  PRESER  VING  INSECTS. 


Having  in  my  last  letter  given  you  some  account  of 
the  haunts  of  insects,  I now  proceed  to  describe  the  va- 
rious instruments  with  which  you  ought  to  be  px’ovided, 
to  enable  you  to  collect  them  ; and  the  best  mode  of  em- 
ploying each.  The  Entomologist  when  he  makes  an 
excursion  should  have  three  principal  objects  in  view, 
for  which  he  ought  to  be  duly  prepared.  The  first  is  to 
Jind  insects,  the  next  is  to  catch  them,  and  the  last  when 
taken  to  bring  them  safe  home.  In  exploring  their 
haunts  he  must  also  recollect  that  some  will  be  reposing; 
others  feeding;  others  'walking  or  running;  others  fy- 
ing;  oxhavs  swimming  ; others  in  various  places 

of  concealment,  and  in  different  states  of  existence;  and 
that  he  must  be  prejxared  with  means  of  coming  at  and 
capturing  them  under  all  these  circumstances. 

1.  First  furnish  yourself  with  a strong  knife  or  other  in- 
strument with  which  you  can  raise  the  bark  or  penetrate 
the  wood  of  any  tree,  when  circumstances  indicate  that  in- 
sects are  busy  below  the  one  or  within  the  other.  There 
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Is  no  better  tool  for  tliis  and  other  purposes  than  Mr. 
Samouelle’s  digger,  which  consists  of  an  iron  five  inches 
long,  rather  more  tlian  one-third  of  an  inch  in  diameter, 
forming  a curve  towards  the  extremity,  terminating  in  a 
lozenge-shaped  point,  and  strongly  fixed  in  a wooden 
handle  With  this  you  may  not  only  explore  the  in- 
terior of  timber-trees,  but  grub  up  the  turf  under  them, 
and  examine  the  earth  for  the  pupa?  of  Lcpidopiera. 
\Vhen  your  object  is  merely  this  latter  purpose,  a po- 
tato-fork— which  is  better  than  a spade,  as  it  will  seldom 
injure  the  pupae — will  be  your  best  implement, 

2.  Next  have  a stich,  to  resemble  a common  walking- 
stick,  sufficiently  stout  to  beat  the  branches  of  the  ti’ees 
and  shrubs,  fitted  at  one  end  with  a male  screw,  and  at 
the  other  with  a female,  with  a brass  cap  to  screw  over 
each  to  keep  the  dirt  from  them.  Besides  this,  you  may 
carry  with  you  a spare  piece  or  two  about  a foot  long, 
properly  equipped  to  screw  to  it  when  you  want  to 
lengthen  it. 

3.  Another  implement  must  be  ahag-net'^.  This  con- 
sists of  a hoop  of  stout  brass  wire  about  nine  inches  or 
a foot  in  diameter,  with  a socket  to  receive  the  end  of 
your  stick,  or,  what  is  more  secure,  a screw  to  fix  it  to  it, 
with  a bag  of  gauze,  muslin,  or  fine  canvass,  about  twelve 
inches  deep,  sewed  round  it.  The  French  collectors 
use  a net  of  this  kind,  in  which  the  hoop  is  formed  of 
tw'o  semicircular  pieces  of  iron  or  brass  wire  hooked  to- 
<Tether  at  one  end,  and  at  the  other  made  to  lap  over  the 
corresponding  jiicce,  and  pierced  to  receive  the  screw  at 
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one  end  ofyour  stick.  When  not  employed,  tliey  double 
the  hoop  and  conceal  it  under  the  vest;  they  lix  to  it  a 
muslin  bag  of  two  feet  long.  This  net  is  nuule  to  serve 
various  purposes.  W ith  it  they  catch  Lcpidopteva  and 
othery//////g  insects  ; and  an  adroit  collector  by  giving  it  a 
certain  twist  completely  closes  the  mouth,  so  as  to  prevent 
the  escape  of  his  captives.  Fixed  to  a very  long  pole 
(Mr.  Haworth  says  it  should  be  tvocnty  or  thirfy  feet 
long  »),  it  is  the  best  net  for  the  purple  emperor  butterfly 
[Apatura  Iris).  It  is  also  used  with  success  to  push  be- 
fore you  through  the  gruss  of  meadows,  woods,  &C.5  and 
thus  often  displaces  numerous  insects,  which  fall  into  it : 

every  now  and  then  it  is  examinetl,  and  the  valuable 

captures  secured.  '^Ihe  common  bag-net  will  perform 
the  same  operations,  but  is  not  deep  enough  for  Jly mg 
insects.  If  you  lengthen  your  stick  before  you  screw  it 
on,  it  enables  you  to  brush  with  it  the  weeds  at  the  sides 
and  bottom  of  ditches.  This  employment  of  brushing 
the  errass,  &c.  may  be  carried  on  it  you  are  walking  with 
any  friend  not  interested  in  Entomology,  without  much 
interruption  ot  conversation.  hor  this  last  operation 
sweeping  the  grass,  &c. — it  you  wish  at  any  time  to  de- 
vote a morning  wholly  to  it,  you  will  find  a net  invented 
by  Mr.  Paul,  of  Starston  in  Norfolk,  and  which  he  em- 
ploys to  clear  his  turnips  ot  hlultica  Noiioruui^,  a veiy 
useful  implement.  'Fhe  accompanying  figure  will  give 
you  a better  idea  of  it  than  any  descri[)tioiP;  you  may 
make  it  large  or  small  according  to  your  convenience : 
the  wider  it  is,  the  greater  space  it  will  brush  at  once. 


* Lcpiihpl.  Jiritann. 
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When  your  object  is  a more  general  investigation,  the 
bag-net  just  described  is  preferable. 

4.  Scarcely  any  implement  seems  a greater  favourite 
with  British  collectors  than  what  may  be  called  the 
net  This  is  universally  employed  by  them  for  cap- 
insects,  especially  Lepidoptera.  It  is  simi- 
lar to  what  is  called  a hat-fanxding  net,  and  should  be 
maile  of  green  or  white  gauze  or  coarse  muslin.  The 
former  colour,  as  being  less  visible,  is  most  proper  for 
motliing  in  the  night ; but  the  latter  is  best  for  the  day, 
as  this  net  is  useful  to  hold  under  the  branches  of  trees 
and  shrubs  to  receive  the  insects  that  fall  when  they  are 
beaten.  The  rods  for  the  net  we  are  considering, — which 
should  be  about  five  feet  long,  half  an  inch  in  diameter 
at  the  base,  and  gradually  tapering  to  the  end, — must  be 
made  of  some  tough  wood ; each  should  consist  of  about 
four  joints  for  the  convenience  of  carriage,  and  each 
joint  should  be  fitted  with  a socket  at  the  lower  ex- 
tremity, to  receive  the  top  of  the  joint  below  it : the  ter- 
minal joint  must  either  be  bent  into  a curve,  or  fitted 
with  an  angular  socket  or  ferrule,  so  as  to  form  an  ob- 
tuse angle  with  the  rest  of  the  rod The  gauze  which  is 
to  form  the  net,  being  cut  into  the  requisite  shape,  should 
be  welted  round,  except  at  the  bottom,  where  it  should 
have  a deep  fold  or  a bag  for  preventing  the  escape  of 
the  included  insects — in  order  to  form  a slide  for  the 
rods  to  slip  in.  At  the  apex  where  they  meet,  a few 
stitches  should  be  set,  or  a piece  of  leather  sewed  in,  to 
prevent  their  going  too  far.  At  tlie  bottom,  on  each 
side,  two  strings  must  be  sewed  on  the  net,  to  receive 
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which  there  must  be  u hole  in  each  rod  about  six  inches 
from  the  bottom  : these  must  be  tied,  which  will  kee})  the 
net  from  slipping  upwards.  When  you  go  after  moths 
and  other  insects  that  lly  in  the  a ])lan,  as  I am 

told,  of  some  of  the  London  collectors  may  be  adopted 
with  advantage.  Cause  a lanthorn  to  be  made  with  a 
concave  back,  and  furnished  with  a reflector:  this  must 
be  fastened,  by  means  of  a strap,  upon  the  stomach.  It 
you  hokl  your  exjtanded  fly-net  before  this  (as  nocturnal 
insects  fly  to  the  light),  you  may  thus  entrap  a considera- 
ble number.  In  sultry  summer  nights  also,  if  you  place  a 
candle  on  a table  in  a summer-house,  or  even  in  a com- 
mon apartment,  and  open  the  windows,  you  will  often 
have  excellent  sport,  and  take  insects  you  might  other- 
wise never  meet  with. 

When  you  use  your  fly-net,  you  must  take  the  rods 
one  in  each  hand,  so  as  to  keep  it  extended ; and  when 
you  have  brought  it  fairly  beyond  the  insect  you  are  pur- 
suing,— to  accomplish  which  you  must  be  upon  the  alert, 
— you  must  bring  the  two  sticks  together,  which,  if  you 
are  commonly  dexterous,  will  captui'e  your  prey.  This 
net  is  likewise  useful  in  taking  winged  insects  when  at 
rest  upon  the  ground,  by  simply  spreading  it  over  them. 
When  you  use  it  to  beat  into,  as  above  recommended, 
you  must  take  both  the  sticks  in  one  hand,  and  ex- 
tend it  by  crossing  them  as  much  as  you  can.  In  the 
absence  of  this,  a common  umbrella,  or  even  a sheet  of 
stiff’  paper  which  you  may  carry  folded  in  your  pocket, 
are  no  bad  substitutes.  When  your  object  is  heating 
the  bushes,  bring  your  fly-net,  &,c.  rapidly  under  the 
branches  you  mean  to  operate  upon,  or  the  insects  will 
fall  from  them  to  the  ground  belbre  yon  are  jnepared. 
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Under  this  head  I may  mention  a very  ingenious  net 
for  taking  Lcpidoptera,  particularly  huticrjiics,  invented 
by  Dr.  Maclean  of  Colchester,  which  I would  call  Mac- 
Ican's  elastic  net.  It  is  constructed  of  two  pieces  of 
stout  split  cane,  connected  by  a joint  at  each  end  and 
with  a rod  which  lies  between  them,  in  which  a pulley  is 
fixed ; through  this  a cord  fastened  to  the  canes  passes  : 
a long  cane  with  a ferrule  receives  the  lower  end  of  the 
rod  and  forms  a handle ; and  to  the  canes  is  fastened  a 
net  of  green  gauze.  Taking  the  handle  in  your  right 
hand,  and  the  string  in  your  left,  w'hen  you  pull  the  lat- 
ter the  canes  bend  till  they  form  a hoop,  and  the  net 
appended  to  them  is  open ; when  your  prey  is  in  it,  re- 
lax the  cord,  and  the  canes  become  straight  and  close  the 
mouth  of  the  net,  keeping  them  close  with  your  left  hand, 
you  may  soon  disable  your  pi'ey  with  your  right.  Dr. 
Maclean  has  scarcely  ever  found  this  net  fail. 

5.  Another  instrument  which  should  be  constantly  in 
the  hands  of  the  Entomologist  is  the  forceps'^.  This  is 
particularly  useful  for  catching  Diptera  and  Hpmeno- 
ptera  chiefly  while  at  rest  on  the  leaves  and  flowers  of 
plants.  Both  these  tribes  are  usually  too  agile  to  be 
taken  by  the  hand  alone,  which  besides  without  this 
contrivance  would  be  exposed  to  the  stings  of  many  of 
the  latter.  The  leaves  of  the  forceps  should  be  octagonal, 
five  or  six  inches  in  diameter,  and  covered  with  green 
gauze,  or  rather  very  fine  catgut,  which  will  enable  the 
head  of  a lace-pin  to  pass  through  it.  You  must  direct 
your  artisan  to  make  the  joint  of  the  handle  nearer  the 
rimrs  lor  the  fin<>:er  and  thumb  than  to  the  leaves,  or  the 
instrument  will  not  open  well.  An  old  pair  of  curling- 
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irons  niiirlit  be  made  into  very  good  handles;  but  the  hoop 
to  wliich  the  catgut  is  fastened  slionld  be  brass,  or  if  iron 
it  oimht  to  be  painted  to  secure  it  from  rnst.  Some  make 
tlie  leaves  of  the  forceps  round ; but  when  an  insect  is 
jierched  on  a wall  or  any  vertical  surface,  it  has  less  chance 
of  escape  if  you  can  apjdy  a straight  side  to  its  station. 
The  Germans  use  a much  longer  and  larger  instrument 
of  this  kind,  having  leaves  of  ten  or  twelve  inches  in  dia- 
meter, which  they  use  to  catch  Lcpidoptcra  when  settled 
on  plants.  When  you  aim  at  an  insect  with  your  for- 
ceps, you  must  expand  the  leaves  as  much  as  possible, 
and  cautiously  approach  your  prey;  and  when  within 
reach,  close  them  upon  it  suddenly,  including  the  leaf  or 
dower  on  which  it  rests.  As  these  are  sometimes  bulky, 
and  prevent  the  instrument  from  shutting  closely, — that 
the  included  insect  may  not  escape,  it  is  often  necessary 
to  use  the  other  hand  to  bring  them  together,  when  the 
pressure  of  the  finger  and  thumb  soon  disables  it. 

6.  As  the  veaters,  whether  running  or  stagnant,  as  well 
as  the  earth  and  the  air,  teem  with  insects,  you  must 
likewise  be  provided  with  a net  of  a different  description 
from  any  of  the  preceding,  that  you  may  fish  them  out. 
It  may  be  made  of  fine  canvass,  just  deep  enough  to  pre- 
vent the  insect  from  jumping  out,  and  fastened  to  a brass 
hoop  five  or  six  inches  in  diameter,  not  perfectly  circu- 
lar, but  having  the  segment  of  a circle  cut  off  anteriorly, 
so  that  it  will  apply  well  to  a flat  vertical  surface ; and 
fitted  posteriorly  with  a socket,  to  receive  the  end  of 
your  stick ; or,  what  is  better,  with  a screw,  which  will 
securely  fasten  it  to  it*.  In  using  this  net,  different 
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modes  may  be  adopted.  You  may  either  watch  tlie  mo- 
tions of  an  individual  insect,  and  secure  it  by  darting 
the  net  beyond  it  and  drawing  it  towards  you;  or  by 
placing  it  quietly  under  it,  and  then  elevating  it  suddenly  ; 
or  you  may  push  your  net  at  random  along  the  margins 
of  the  pools  and  rivers  amongst  the  weeds,  &c. ; amongst 
the  duck-weed  [Lcmna)  on  their  surface,  or  the  mud  at 
the  bottom ; and  when  you  examine  its  contents,  you 
Vvill  often  find  valuable  captures.  I have  thus  sometimes 
got  rich  booty  in  the  most  unlikely  places  ; — such  as  Hy- 
drccna  Kugellanni  [longijialpis  Marsh),  and  an  allied 
nondescript  species,  &c. ; and  by  fishing  amongst  Za7ii- 
chellia  paUistris,  Maa'oplea  Zostei'cc.  If  at  any  time  you 
do  not  happen  to  have  your  water-net  with  you,  with  a 
common  rake  you  may  take  the  duck-weed  from  the  sur- 
face of  a pool,  and  upon  examination  you  will  often  detect 
amongst  it  many  minute  water-beetles. 

But  besides  all  these  implements  you  will  find  your 
Jiiiger  and  thumb  a very  handy  forceps  when  insects  are 
stationary  or  walking  upon  the  ground ; and  even  when 
flying,  minute  ones  that  you  would  not  otherwise  meet 
with  may  be  taken  by  the  palm  of  your  hand,  wetted 
with  saliva,  ilj  when  you  see  them  swarming  in  the  air, 
you  pass  it  to  and  fro  amongst  them.  When  such  are 
stationary,  or  moving  on  the  ground,  on  rails,  the  trunks 
of  trees,  &c.,  the  fore-finger,  so  wetted,  will  often  best 
secure  them:  but  if  they  are  perched  on  a summit  or  a 
vertical  surface,  before  you  approach  near  enough  to 
alarm  them  bring  forward  quietly  your  bag-net,  and 
hold  it  so  that  they  may  fall  into  it,  if  they  attempt  by 
falling  to  escape  you.  Other  methods  of  entrapping  in- 
sects may  also  be  pursued  with  success.  A table-cloth 
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spread  on  the  grass  in  the  open  parts  of  a wood  I have 
known  allure  several  scarce  insects:  a lady’s  white  dress 
is  equally  attractive.  An  old  mattress,  laid  at  night  upon 
a grass-jdat,  if  suddenly  reversed  in  the  morning,  will  sup- 
ply the  Entomologist  occasionally  with  gootl  Coleoptera. 
No  better  traj)  for  the  Silphidcc,  Dermcstiilcc,  &c.,  than  a 
piece  of  carrion,  a frog,  &c.  The  numerous  insects  that 
inhabit  excrement  of  every  kind,  especially  that  of  the 
cow  and  the  horse,  may  be  best  taken  by  immersing 
their  pabulum  in  water  : for  this  purpose,  let  a boy  carry 
a spade  and  pail  to  the  scene  of  action,  and  filling  the 
jaul  nearly  full  of  water  begin  the  operation,  and  all  the 
insects  lurking  in  the  submerged  dung  will  come  to  the 
surface,  and  may  be  easily  taken. 

Another  object  of  the  collector  of  insects,  when  he  has 
once  entrapped  them,  is  to  bring  them  safe  home.  The 
Entomologists  on  the  Continent,  I believe,  generally 
transfix  their  prey^,  of  whatever  Order,  with  a pin,  as 
soon  as  they  are  caught : but  as  hard  ones,  such  as  Co- 
leoptcra,  Hemiptera,  &c.,  may  be  destroyed  without  in- 
jury by  immersion  either  in  spirits  of  wine  or  boiling 
water;  and  as  large  beetles,  if  transfixed  (not  to  mention 
the  unnecessary  cruelty  of  so  serving  them),  are  apt  to 
whiil  round  upon  the  pin  in  spite  of  any  precaution,  and 
injure  themselves,  and  destroy  other  insects  that  are  in 
their  way,  it  seems  best  to  kill  them  by  other  more  effec- 
tual methods.  With  regard  to  those  that  would  be 
injured  by  immersion  in  any  fluid,  as  the  LepidopterUy 
Ilpmoioptera,  Diptera,  &c.,  they  must  be  secured  as 
soon  as  taken ; and  after  having  disabled  them  as  much 
as  you  can  without  injuring  them,  by  pressing  the  trunk 
below  the  wings  with  the  finger  ami  thumb,  they  sJiould 
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be  transfixed  and  put  into  a pocket-box  lined  with  cork. 
Some  use  an  oblong  deep  chip  one,  with  paper  pasted 
over  it,  and  lined  at  top  and  bottom,  the  top  being  con- 
venient for  setting  small  moths.  But  this  you  will  find 
not  easy  to  open  when  you  have  an  insect  in  one  hand ; 
and  it  is  too  deep  for  the  pocket.  I generally  use  a 
mahogany  one,  about  7^  inches  by  and  deep  in 
the  clear,  corked  only  at  the  bottom,  and  opening  by 
pressing  a spring,  which  can  be  done  with  one  hand. 
This  will  contain  as  many  of  the  above  insects  as  you 
will  usually  take  in  a day’s  excursion.  When  travelling, 
you  should  provide  yourself  with  larger  store-boxes,  to 
receive  at  night  the  fruit  of  the  day’s  hunt.  These  may 
be  IS  inches  square  and  deep,  corked  at  top  and  bot- 
tom; which  should  be  of  equal  depth,  and  fit  very  closely, 
to  keep  out  Acari^  &c.  Entomologists  have  recourse 
to  various  ways  of  bringing  home  insects  for  immersion. 
For  the  larger  ones,  you  must  be  provided  with  a num- 
ber of  small  boxes,  the  lids  of  which  are  not  liable  to 
come  off  in  the  pocket.  It  it  can  be  done,  it  is  best  to 
have  only  a single  insect  in  a box.  If  you  have  several, 
those  that  are  predaecous  in  their  habits  will  probably 
devour  the  rest : and  besides,  if  3 011  open  a box  to  put 
in  other  insects,  generally  one  or  two  of  those  before  im- 
prisoned in  it  will  make  their  escape.  It  is  best  to  put 
the  boxes  containing  an  insect  in  one  pocket,  and  the 
empty  ones  in  another.  If  your  boxes  arc  numbered,  in 
a small  memorandum-book,  which  3’ou  shoukl  carry  for 
the  purpose,  you  maj'  make  any  remarks  as  to  the  food, 
station,  and  habits  of  any  insect  you  nui}’  take,  inserting 
ao-ainst  them  the  number  oflhe  box  or  phial  that  contains 
it,  aiul  it  will  be  ready  for  future  use.  For  the  smaller 
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beetles,  8:c.  a number  of  phials,  with  their  rims  gromul 
clown  and  the  mouths  well  httecl  with  corks,  must  be  pro- 
vided ; but  for  those  yon  do  not  wish  to  keep  separate,  a 
wide-mouthed  [)hial  filled  with  spirits  of  wine,  whicli  soon 
kills  them,  is  the  best  receptacle.  I have  found, -when  at  a 
loss,  a piece  of  elder,  with  the  })ith  taken  out  to  a suflicient 
depth  at  each  end  and  each  mouth  stopped  with  a wooden 
plug,  a useful  insect-box.  As  numerous  insects  inhabit 
the  various  species  of  Boleti,  if  you  go  where  these  are 
to  be  found,  unless  you  are  a very  agile  person  and  ex- 
pert at  climbing,  a boy  with  a short  light  ladder  will  be 
no  useless  accompaniment. 

Something  may  be  said  in  this  place  upon  the  dress 
with  which  the  Entomologist  should  provide  himself.  I 
shall  not  recommend  to  you,  in  imitation  of  the  insect- 
hunters  in  the  vignette  to  Reaumur’s  second  volume,  to 
put  on  a bag-wig  and  a velvet  court-dress ; but  the  plain 
fustian  jacket  with  side  and  other  |iockets  used  by  En- 
glish sportsmen  will  very  well  suit  your  purpose;  only 
let  the  pockets  be  sufficiently  ample : have  also  an  inside 
one  fixed  on  the  left-liand  side  to  receive  your  forceps. 
\ ou  may  also  have  a bag  like  a shooter’s,  or  an  angler’s 
basket,  which  may  contain  your  nets  till  you  want  to  use 
them.  With  all  your  implements  about  you,  you  will 
perhaps  at  first  be  stared  and  grinned  at  by  the  vulgar; 
but  thev  will  soon  become  leconcilcd  to  vou,  and  reoard 
you  no  more  than  your  brethren  of  the  angle  and  of  the 
gun.  Things  that  are  unusual  are  too  often  esteemed 
ridiculous ; and  the  philosopher  whose  object  is  to  collect 
and  study  the  wonderful  works  of  his  Creator,  is  often 
regarded  by  the  ignor.mt  plebeian  as  little  shoit  of  a 
madman. 
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Such  is  the  apparatus  to  be  provided  by  the  entomo- 
logical Nimrod : it  is  not  often,  however,  that  it  will  be 
necessary,  except  in  distant  excursions,  to  encumber  and 
disfigure  yourself  with  the  whole.  Even  in  this  pursuit 
more  may  be  effected  by  a judicious  division  of  labour, 
than  by  grasping  at  every  thing  at  once ; and  your  ac- 
quisitions will  in  the  end  be  more  numerous,  and  your 
acquaintance  with  them  more  intimate,  if  at  one  time 
you  devote  yourself  to  the  woods  and  hedges,  another 
to  the  plains  and  meadows,  a thii’d  to  any  heaths  in  your 
vicinity,  and  a fourth  to  the  collection  of  aquatic  insects 
whether  from  stagnant  or  running  waters : — having  thus 
chosen  the  scene  of  action,  you  may  equip  yourself  ac- 
cordingly. You  will  of  course,  though  in  pursuit  of  a 
particular  description  of  game,  not  neglect  to  seize  any 
Other  insects  that  fall  in  your  way ; but  for  this  purpose 
it  is  unnecessary  to  be  always  provided  with  a certain  in- 
strument. Dr.  Franklin  used  to  say  that  a man  would 
never  make  a Natural  Philosopher,  who,  in  performing 
his  experiments,  could  not  saw  with  a gimblet  or  bore 
with  a saw  ; and  so  we  may  say,  he  will  never  make  an 
expert  collector  of  insects,  who  on  occasion  cannot  fish 
with  his  hand  or  forceps,  use  his  hat  or  an  old  letter  to 
beat  his  game  into,  or,  in  the  absence  of  boxes  or  bottles, 
contrive  to  secure  his  captures  in  small  pieces  of  paper 
twisted  up.  Sparrman,  when  at  the  Cape,  was  wont, — 
to  the  no  small  amazement  of  the  wondering  natives,  who 
took  him  for  a conjurer, — to  stick  his  iinjialed  insects 
round  the  outside  of  his  hat“:  and  though  I should  not 
recommend  such  an  exhibition  in  a civilized  reaion,  it 
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has  olten  struck  nio  that  tlie  cavity  of  a modern  hat,  if 
lined  with  coi  k,  might  be  made  a very  useful  receptacle 
for  tliese  animals  in  a long  excursion.  Indeed,  an  active 
Entomologist  is  never  at  a loss  for  an  apparatus,  but  often 
makes  his  most  valuable  captures  when  unprovided  with 
other  instruments  than  his  hands  and  eyes.  A careful 
survey  of  the  trunk  and  branches  of  trees  and  shrubs, 
particularly  of  the  underside  of  their  leaves,  seldom  fails 
to  detect  many  a lurking  moth  or  beetle,  which  may  be 
transfixed  or  otherwise  captured  with  little  trouble  by  an 
expert  hand.  In  this  way  an  ingenious  collector,  who 
scarcely  knew'  what  a net  of  any  kind  was,  told  me  he  had 
made  his  whole  collection,  which  was  rather  extensive. 
It  is,  in  fact,  only  by  thus  detecting  them  when  reposing, 
and  adroitly  shutting  them  up  along  with  the  leaf  on 
which  they  sit,  in  a box,  that  the  minute  Ti?iea;  I.,  (whose 
beauty  and  freshness  the  slightest  handling  destroys)  can 
ordinarily  be  taken  without  being  injured.  The  boxes 
containing  them  should  afterwards  be  exposed  to  the 
action  ol’  heat,  a low  degree  of  which  will  destroy  them. 

Enough  has  been  said  upon  the  best  modes  of  catchino- 
insects: — I shall  next  attempt  to  give  you  some  further 
instructions  as  to  the  most  effectual  one  of  destroying 
them  when  caught,  and  to  point  out  how  you  are  to  pro- 
ceetl  with  them  after  they  are  dead.  As  I sufficiently 
rebutted  the  charge  of  cruelty  in  a former  letter^,  it  w'ill 
not  be  necessary  to  enter  here  into  that  subject. 

I have  before  recommended  to  you  the  use  of  spirits 
ofii'inc,  and  shall  here  repeat  my  recommendation;  for 
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after  several  years  trial,  I am  of  Biihm’s  opinion,  who 
had  tried  it  nine  years®,  that  it  is  superior  to  any  other 
method ; particularly,  because  it  not  only  effectually  kills 
the  insects,  and  they  may  be  put  together  into  it  while 
you  are  collecting,  if  you  have  no  reason  for  keeping 
them  separate,  of  all  sorts  and  sizes,  in  a wide-mouthed 
phial,  without  danger  of  their  devouring  each  other: 
but  when  you  come  home  wearied  with  a long  day  s 
hunt,  you  may  let  your  insects  remain  in  it  without  in- 
jury till  the  next  morning.  In  collecting  beetles  abroad, 
when  there  is  a want  of  store-boxes  the  readiest  way  is 
to  put  them  into  a wide-mouthed  bottle  or  jar  filled  with 
any  spirit,  and  send  them  home  in  it : some  few  may  lose 
their  colours,  or  become  greasy ; but  in  general  they  will 
receive  little  injury.  This  method  saves  room,  and  avoids 
the  risk  of  breakage.  The  derangejuent  which  some 
hairy  species  sustain  from  this  method  may  be  readily 
repaired  by  brushing  them  with  a dry  camel’s  hair 
pencil. 

When  you  wish  to  take  the  insects  you  have  immersed 
in  spirits  out  of  the  phial,  you  must  strain  its  contents 
through  a piece  of  muslin,  return  the  spirit  into  it  lor 
future  use,  and  spread  the  insects  separately  upon  blot- 
tiim-paper,  to  absorb  the  moislure  remaining  about  them. 
With  regard  to  such  as  you  have  in  boxes  or  jihials  with- 
out spirit,  these  must  be  immersed  in  a basin  ot  hoilnig 
water.  First  empty  into  it  the  contents  of  your  boxes, 
and  next,  those  of- your  phials;  giving  each,  before  you 
take  out  the  cork,  a smart  rap,  that  the  insects  adhering 
to  the  latter  may  drop  to  the  bottom : or  you  may  im- 


liii;.  Mng.  iii.  ‘■323. 

O 


k\to.'moli)('.ic:ai.  i vstu  (t.m  i:n  rs.  itc. 


.■3ii9 

inevse  tlie  phial  itself,  with  the  cork  in,  which  soon  de- 
stroys them,  and  is  the  safest  ]dan.  This  done,  with  a 
camel’s-hair  pencil  or  feather  take  them  out  of  the  water, 
lay  them  u})on  hlotlino-pa])er  to  dry,  and  put  them  by  for 
a few  hours  till  you  have  leisure  to  impale  and  set  them. 

Those  insects  that  are  caui^ht  by  the  forceps  would  for 
the  most  part  escape  yon,  M-ere  you  to  attempt  to  o-^t 
them  out  before  you  had  transfixed  them.  You  must 
therefore  do  this  while  the  leaves  of  the  instrument  ai'e 
closed ; and  then  opening  them,  and  taking  the  pin  by 
the  point,  the  head  will  readily  pass  through  the  catgut; 
and  thus  you  may  safely  take,  and  more  effectually  kill 
your  sjiecinien  by  pressing  it,  as  before  directed.  With 
respect  to  Lcpidoptera,  it  is  necessary  to  disable  them 
while  yet  in  the  fly-net,  immediately  after  their  capture. 
To  effect  this,  while  one  hand  holds  both  the  rods  of  the 
closed  net,  with  the  other  sti’ctch  the  gauze  so  as  to  con  - 
fine  ^ oiii  insect  within  a narrow'  space;  briiifj  its  winf^s 
into  an  erect  position,  and  prevent  its  fluttering;  wliicli 
being  done,  with  your  finger  and  thumb  give  its  breast  a 
strong  pinch  below  the  wings ; and  then  unfolding  your 
net,  and  taking  it  uji  by  one  of  its  antenna?,  place  it 
between  the  finger  and  thumb  of  your  left  hand,  stick  a 
pin  through  it,  and  deposit  it  in  your  jmcket-box. 

But  though  nipping  the  breast  will  kill  many  small 
Ijcpidoptcra,  the  larger  ones  will  live  long  after  it ; as  will 
likewise  many  Ncuropfera,  Hipnenoptcra,  and  Diptrra : 
and  besides  this,  in  some  Bombijcidcv'  the  thorax  jn-e- 
sents  a very  conspicuous  and  interesting  character,  which 
renders  it  desirable,  in  order  to  avoid  the  damao-e  or  de- 
rangement  occasioned  by  pressure,  to  transfix  them  with- 
out it.  T o dispatch  these  elfectiially,  you  will  find  the 
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following  apparatus  very  convenient.  Fix  in  a small  tin 
saucepan*  filled  with  boiling  water,  a tin  tube  consisting 
of  two  pieces'’  that  fit  into  each  other;  cover  the  mouth 
of  the  lower  one*’  with  a piece  of  gauze  or  canvass,  and 
place  youi'  insects  upon  it;  then  fix  the  upper  one‘'  over 
it,  and  cover  also  the  mouth  of  this  with  gauze,  &c. ; and 
the  steam  from  the  boiling  water  will  effectually  kill  your 
insects  Avithout  injuring  their  plumage.  There  is  another 
more  simple  mode  of  doing  this,  the  apparatus  for  which 
may  be  met  with  every  where.  Fix  a piece  or  two  of 
elder,  willow,  or  any  soft  wood,  with  the  bark  on,  across 
the  bottom  of  a mug,  and  on  this  stick  your  impaled  in- 
sects ; invert  the  mug  in  a deep  basin,  into  which  pour 
boiling  water  till  it  is  covered,  holding  it  down  with  a 
knife,  &c.,  that  the  expansion  of  the  included  air  may 
not  overturn  it.  In  two  minutes,  or  less,  all  the  insects 
will  be  found  quite  dead,  and  not  at  all  wetted.  If  the 
sticks  do  not  exactly  fit,  they  may  be  wedged  in  with  a 
piece  of  cork.  Professor  Peck,  who  used  to  put  minute 
insects  into  the  hollow  of  a quill  stopped  with  a piece  of 
wood  made  to  fit,  killed  them  instantaneously  by  holding 
it  over  the  flame  of  a candle. 

Flaving  killed  your  insects,  your  next  object  shoidd 
be  to  prepare  them  for  your  cabinet.  First,  place  by 
you  a pincushion  well  stored  with  lace-pins  of  various 
magnitudes  and  lengths:  for  most  insects  those  nearly 
an  inch  in  length,  for  large  ones,  those  tliat  are  thicker 
and  longer,  but  for  Lrpidoptera,  a stouter  kind,  as  short 
^whites,  are  best.  Next,  take  the  Colcoplcra  and  Hc- 
miptern  that,  as  before  directed,  you  have  laid  by  on 
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blottiiig-pajier  after  immersion,  and  begin  your  ope- 
rations, selecting  the  largest  first.  The  pin  should  be 
stuck  thiough  the  middle  of  the  right-hand  elytrum®, 
and  about  one  third  of  its  whole  lengtli  should  emerge 
above  the  insect.  Some  foreign  collectors,  jirobaldy 
Inning  in  view  its  more  convenient  examination  with  a 
microscope  under  the  glass  of  a drawer,  bring  it  nearer 
the  head  of  the  pin  : while  the  English  ones,  on  the  con- 
trary, studying  the  most  ornamental  position  of  their 
specimens,  leave  only  enough  of  the  jioint  free  to  fix 
them  safely  in  their  drawers  ^ Both  these  methods  are 
open  to  objection,  \\dien  the  insect  is  too  near  the  head 
of  the  pin,  it  is  difficult  to  fix  it  in  your  cabinet  without 
bending  the  wire;  and  there  is  danger,  without  great 
care,  of  injuring  the  sjiecimen  when  you  put  it  in  or  take 
it  out.  Again  : When  the  legs  of  your  insect  rest  on  the 
sin  face  they  collect  the  dust  and  dirt,  are  very  liable  to 
be  broken,  and  the  length  of  the  pin  above  it  is  incon- 
\enient  when  you  have  occasion  to  examine  any  one 
undei  a lens.  Lcpidopfera,  however,  which  are  never 
thus  examined,  may  always  be  transfixed  in  this  wav, 
which  sets  them  off  to  the  greatest  advantage. 

Some  insects,  especially  of  the  beetle  tribe,  are  so  ex- 
tieinely  minute  that  it  is  next  to  an  impossibility  to  get 
a pin  through  them  without  injuring,  and  often  destroy- 
ing them.  By  using  fine  needles,  or  very  slender  pins 
manufactured  on  purpose,  this  difficulty  might  per- 
/laps  be  surmounted ; but  the  needles  will  be  subject  to 
rust,  and  the  pins,  I know  by  experience,  cannot  be 
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fixed  ill  cork  without  difficulty.  For  sucli  minute  insects, 
therefore,  by  far  the  best  mode  is  to  gum  them  on  small 
pieces  of  card,  which  may  be  stuck  upon  a pin.  Falc, 
which  admits  the  underside  of  an  insect  to  be  seen 
through  it,  lias  been  used  for  this  purpose ; and  where 
you  have  only  a single  specimen,  a thin  small  lamina  of 
it  would  answer  well ; but  ordinarily  I should  recom- 
mend the  former  mode.  Your  pieces  ol  card,  which 
must  be  small,  may  be  either  oblong  and  cut  at  the 
corners  for  neatness,  with  a couple  of  specimens  gummed 
upon  each,  one  on  its  belly  and  the  other  on  its  back ; 
or  you  may  cut  little  narrow  card  wedges,  about  four 
lines  long  and  terminating  in  a point,  upon  which  you 
may  so  gum  your  insects  as  to  show  the  principal  pait 
of  the  under  side,  as  well  as  the  upper  side  of  its  body. 
Common  gum-water  made  rather  thin,  with  a very 
little  glue  mixed  with  it,  will  answer  your  purpose  very 
well:  it  should  be  thinly  spread  on  the  card  with  a 
camel’s-hair  pencil,  and  then  the  insect  placed  upon  it. 
With  the  same  implement,  if  it  has  not  been  killed  too 
long,  before  the  gum  is  dry  you  may  expand  its  antennm, 
palpi,  legs,  and  wings,  &c.  If  you  want  to  remove  a 
specimen  gummed  on  a card  for  any  purpose,  it  is  easily 
effected  by  plunging  it  into  hot  water. 

Other  insects  may  be  transfixed  through  the  thorax 
or  upper  side  of  the  trunk  ; as  also  those  C^olcopto  a,  O?  - 
thoptcra,  and  Ilemiptcrn^  whose  wings  you  are  desirous 
of  expanding ; only  you  should  be  careful  that  your  pin 
passes  through  them  behind  the  profhorax. 

Having  impaled  your  insects,  the  next  thing  to  be 
done  is  to  set  them.  The  best  time  for  doing  this  is  not 
till  they  have  begun  to  stiffen,  but  before  they  are  become 
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(luite  stiill  It'  atlcinpted  soon  after  they  are  killed,  the 
})arts,  unless  you  keep  them  in  the  intended  })osition  by 
means  of  pins  or  braces,  will  not  retain  it;  and  if  after 
thej'  are  become  too  stiff,  they  are  liable  to  be  broken. 
Not  ojily  should  the  antenme  and  palpi  be  extended  so 
as  to  be  readily  seen ; but  the  legs,  and  often  the  wings, 
ought  to  be  placed  in  their  natural  position  ; all  of  which 
tends  much  to  the  beauty  of  your  specimens,  and  adapts 
them  for  more  ready  examination.  But  as  this  operation 
recpiires  time,  and  beauty  and  regularity  may  be  pur- 
chased too  dear  if  at  the  price  of  hours  called  for  by 
science,  3'ou  may  be  left  to  3’our  own  discretion  in  this 
business,  onl)'  you  should  always  with  a pin  expand  the 
antennm  and  palpi  if  possible.  You  might,  however, 
both  save  your  time  and  have  your  insects  neatly  set,  if 
you  would  take  the  trouble  to  instruct  some  acute  and 
handy  youth  in  your  neighbourhood  in  the  modus  ope- 
randi^  and  devolve  this  department  upon  him : and  as 
none  are  quicker  and  more  expert  in  capturing  insects 
than  boys,  he  might  also  assist  you  in  your  hunting  ex- 
peditions. 

I do  not  mean,  however,  to  leave  you  at  liberty  with 
regard  to  the  setting  of  Lepidoptcrous  insects,  which  not 
only  have  a much  worse  apjjearance  than  those  of  other 
Orders  if  their  wings  be  not  regularly  and  uniformly 
expanded,  but  require  it  for  the  |)roper  display  of  their 
characters.  The  necessary  appai  atus  consists  of  a piece 
of  cork  about  nine  inches  long,  four  broad,  and  half  an 
inch  thick,  which  should  be  made  perfectly  smooth,  with 
a piece  of  white  paper  pasted  over  it;  and  of  several 
narrow  slips  ot  card  or  braces,  tapering  gradually  to  a 
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point,  of  different  lengths,  from  half  an  inch  to  two  inches 
or  more,  with  a pin  fixed  in  each  at  the  broadest  end. 
Thus  provided,  you  may  proceed  to  action.  But  you  must 
first  decide  whether,  like  the  continental  Entomologists, 
you  will  set  your  Lcpidopiera  horizontally ; or,  like  the 
British,  with  their  wings  declining  obliquely  from  the 
body.  If  you  prefer  the  former  method,  the  body  must 
be  let  into  a groove,  and  the  wings  expanded  as  flatly  as 
possible,  the  anterior  margin  of  the  primary  pair  being 
brought  forward  so  as  to  project  beyond  the  head.  But 
as  this  usually  gives  the  insect  an  unnatural  and  formal 
appearance,  I apprehend  a man  of  your  taste  will  prefer 
the  mode  adopted  by  your  compatriots,  the  collectors  of 
Britain,  who  in  setting  make  the  wings  form  an  angle, 
varvino- according;  to  the  size  and  characters  of  the  insect, 
with  the  body,  and  do  not  bring  the  anterior  wings  so 
forward.  The  wings  of  butterflies  however,  in  order  to 
appear  at  all  natural,  should  be  set  more  horizontally. 
Which  fashion  soever  you  prefer,  the  mode  of  operating 
is  nearly  the  same ; only  that  the  English  plan,  except  in 
the  case  of  some  large-bodied  moths  or  hawk-moths,  re- 
quires no  groove  in  the  setting-board.  After  you  have 
stuck  the  insect  upon  the  cork  so  as  to  bring  its  body 
close  to  its  surface,  stretch  the  anter  ior  wing  with  a needle 
fixed  in  a handle,  or  a camel’s-hair  pencil,  applied  to  the 
joint  at  the  base,  sufficiently  forward,  and  then  confine 
it  by  means  of  one  of  your  card  braces : — next,  do  the 
same  by  the  opposite  wing.  Afterwards  expand  the  pos- 
terior wings,  which  must  not  be  separated  from  the  an- 
tei’ior  so  as  to  leave  any  interval  between  them,  and  fix 
ihem  with  braces,  ^^'hen  you  are  become  expert,  you 
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will  find,  if  the  ily  is  not  large,  that  a single  brace  will  be 
sufficient  for  each  jiair  of  wings^  : but  sometimes,  ii’the 
card  be  not  sufficiently  stiff,  you  may  confine  it  by  a j)in 
near  the  point.  You  must  be  careful  in  expanding  the 
wings  that  each  is  brought  eijually  forward.  Lastly? 
give  the  anteniue  their  proper  position,  and  if  necessary 
confine  them  with  braces;  and  leave  your  specimen  in 
an  airy  situation  to  dry  and  stiffen.  In  a few  days  the 
braces  may  be  removed,  and  the  specimen  transferretl  to 
the  cabinet.  When  you  jiiit  them  away  to  become  stiff  j 
you  must  be  careful  to  place  them  and  your  other  insects 
at  night  where  earwigs  cannot  come  at  them  ; for  in  sul- 
try weather  these  animals  will  often  then  attack  and  spoil 
them. 

It  is  obvious  that  this  process  can  only  be  performed 
while  the  joints  and  ligaments  of  the  insect  are  still 
flexible ; so  that  small  species,  in  warm  weather,  will 
often  be  immoveably  rigid  before  you  can  have  an  o|)- 
})ortunity  of  setting  them.  On  this  account  collectors 
usually  set  minute  moths  as  soon  as  taken,  which  can  be 
readily  done  on  the  lid  of  a cork-lined  box.  But  for- 
tunately both  these  and  specimens  which  have  been 
dried  for  j-ears  may  be  relaxed  and  rendered  pliable  by 
a very  simple  process.  Fill  a basin  more  than  half  full 
of  sand,  and  saturate  it  with  water ; pour  off  the  sujier- 
fluous  water,  and  cover  the  sand  with  blotting-pajier  : 
into  this  stick  the  insects  you  wish  to  relax,  and  cover- 
ing the  basin  closely,  leave  them  there  for  two  or  thrc(! 
days,  according  to  their  size;  and  the  evaporation  will 
rcndei-  them  sufficiently  flexible  for  expansion  or  anv 
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Other  purpose.  Beetles  may  be  relaxed  by  plunging 
them  for  a short  time  in  warm  water  or  spirits  of  wine^. 

Many  moths  of  the  tribe  of  Tinea  L.  are  so  extremely 
minute,  that  it  is  almost  impossible  to  set  them  without 
defacing  their  characters : indeed,  the  trunk  of  some  is 
so  small  as  not  to  admit  being  pierced  by  a pin.  These, 
therefore,  it  is  adviseable  merely  to  gum  upon  card,  ex- 
panding their  wings  (which  the  gum  will  easily  retain  in 
their  projier  situation)  with  a camel’s-hair  pencil.  If 
you  have  two  specimens,  yoif  may  fix  one  in  the  natural 
position  when  at  rest, — a method  I should  recommend 
with  respect  to  other  Lepidoptera,  and  indeed  insects  in 
general.  Pezold  advises  that,  by  way  of  contrast,  ts^hite 
card  should  be  used  for  drti'A’-coloured  species  of  these 
little  moths,  and  black  for  such  as  are  pale.  As  the 
wings  of  diflferent  Coleopterous  groups,  as  well  as  those  of 
Hipnenoptera,  Diptera,  &c.,  vary  in  their  neuration’’, 
you  should,  whenever  you  can,  set  open  the  elytra  and 
expand  the  wings  of  one  specimen  at  least  in  each  group, 
which  will  be  vei’y  important  to  you  in  making  out  the 
characters  of  your  genera. 

When  sufficiently  dried,  your  insects  should  be  trans- 
ferretl  from  the  setting-boards,  either  to  their  place  in 
your  cabinet  or  to  the  store-box  before  described,  till 
you  have  leisure  to  investigate  them. 

However  tedious  some  of  the  foregoing  manipulations 
may  seem,  tliey  are  in  fact  much  less  so  than  those  rc- 
(juired  in  several  other  branches  of  Natural  History, 
where,  in  addition  to  the  labour  of  catching,  the  nice  and 

» Mr.  Sainoiiflle  {Useful  Compendium,  rcconiiTicncls  a some- 
what different  nietlioil. 
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clitHcult  task  of  cleariiiii;  the  skeletoji  ol'  its  iiiiisciilar  co- 
vering, and  its  internal  cavity  of  its  contents,  and  tlien  of 
stnfling  it  ami  replacing  its  perished  eyes  by  glass  ones 
of  the  proper  colour,  is  a necessary  process  with  every 
individual.  Happily  the  Entomologist,  from  the  small- 
ness of  his  game  ami  the  nature  of  their  intcuument,  is 
usually  spared  this  labour.  There  are  some  few  insects, 
liowever,  in  which  a process  in  some  degree  analogous 
is  requisite,  if  the  beauty  of  the  specimens  be  a conside- 
ration. Thus  the  abdomen  oi'  dragon-J^ies  is  very  apt  to 
lose  its  colour,  and  that  of  the  Meldcs  to  shrink  up,  if 
left  in  their  natural  state:  these  therefore  should  be 
eviscerated;  which  may  be  done  by  slitting  the  abdomen 
longitudinally  on  the  under  side,  then  carefully  removing 
its  contents,  and  stuffing  it  with  cotton.  In  the  former, 
a small  straw  or  stalk  of  hay  may  be  used,  which  will 
prevent  the  fractures  to  which  that  part,  when  dry,  is  so 
liable.  Spiders,  and  a few  apterous  genera,  as  well  as  al- 
most all  larvcv,  as  they  usually  shrink  up,  in  drying,  into  a 
shapeless  mass,  destitute  of  every  character  dependent  on 
colour  or  form,  require  to  be  preserved  in  a different  man- 
ner. They  may  all  be  very  weil  kept  in  rectified  spirits  of 
wine  mixed  with  w'atei-,  in  the  proportion  of  three  parts 
of  the  former  to  one  of  the  latter.  Each,  suspended  by 
a thread,  should  be  put  in  a sepai’ate  very  small  labelled 
phial.  Larger  spiders,  such  as  Mijgalc  avicidare.  Sec., 
when  suffered  to  dry,  though  the  abdomen  shrinks,  do 
not  wholly  lose  their  characters,  and  are  often  kept  in 
cabinets : but  if  preserved  in  spirits,  they  may  be  put 
into  larger  wide-rnouthetl  bottles,  stisjKMided  at  different 
heights,  with  a label  on  the  outside  opposite  to  each 
• pecies.  Mr.  Abbott  ofCleorgia  had  an  excellent  method 
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of  preserving  caterpillars^  so  that  his  specimens  retain 
their  colours  and  other  attributes,  and  look  as  il  they 
were  alive.  I am  not  acquainted  with  Ids  process,  but 
the  following  will  answer  vei'y  well. — The  animal  must 
first  be  killed  by  immersion  in  spirits  of  wine ; next  you 
must  eviscerate  it,  which  is  best  effected  by  gradual  pres- 
sure of  the  finger  and  thumb.  You  must  begin  at  the 
head,  and  so  proceed  till  all  the  fluid  contents  of  the 
body  have  passed  out  at  the  anus,  which  you  may  enlarge 
with  a fine  pair  of  scissors,  being  careful  not  to  injure 
the  anal  prolegs.  When  you  have  cleared  the  skin  as 
much  as  possible,  introduce  a fine  glass  tube,  or  a piece 
of  hay  or  slender  straw  into  the  anus,  round  which,  as 
near  to  the  extremity  as  may  be,  pass  loosely  a fine 
thread  : then  blowing  through  the  tube,  when  the  skin  is 
fully  inflated  withdraw  it,  at  the  same  time  pulling  the 
thread  tight  and  securing  it  by  a knot.  The  caterpillar 
will  now  exhibit  its  proper  shape  and  colours ; to  retain 
which,  all  that  is  necessary  is  to  hold  it  near  the  flame  of 
a lamp  until  perfectly  dry,  which  will  be  in  a few  mi- 
nutes, when  it  may  be  jdaced  in  the  cabinet  along  with 
the  imago  to  which  it  belongs 

Although  a very  large  proportion  of  the  insect  inha- 
bitants of  any  country  may  be  captured  in  their  perfect 
state  by  the  active  Entomologist,  yet  there  is  no  small 
number  of  them  that  probably  he  may  never  meet  with 
in  that  state,  and  to  secure  which  he  must  have  recourse 
to  other  methods.  He  can  procure  piipec  by  digging  for 

“ Some  other  methods  iire  recommended  by  Mr.  Samoiiclle,  wliich 
llic  reader  will  rmd  in  his  userid  ('owjwnrliiim.  31H. 
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them  ill  woods,  under  trees,  &c.,  as  above  direcled", 
keeping  them  in  some  of  their  native  earth  till  they  are 
disclosed  ; or  he  must  collect  larva;,  and  breed  them ; for 
which  I shall  now  ^ive  you  some  instructions. — Tlie  in- 
sects we  are  particularly  concerned  with  under  this  head 
are  the  caterjiillars  of  Lepidoptera  and  of  the  saw-flies 
{Tenthredo  L.),  If,  however,  in  our  entomological  ram- 
bles we  discover  the  larvm  of  insects  of  other  Orders 
upon  their  apjiropriate  food,  we  may  often  attem})t  to 
breed  them  with  success : but  as  you  will  seldom  thus 
get  species  that  you  will  not  also  meet  with  in  their 
imago  state,  and  the  general  directions  for  breeding  will 
include  almost  all,  I shall  principally  consider  the  best 
mode  of  breeding  eaterpillars  and  2’setido-caferpillars. 
The  first  thing  is  to  collect  them.  In  beating  the  trees, 
bushes,  and  plants,  while  hunting  for  Coleoptera,  &c.,  the 
Entomologist  will  often  displace  caterpillars,  which,  if 
unknown,  he  should  jmt  into  a pill-box  with  a portion  of 
their  food  : but  Lepidopt crisis  often  sally  into  the  woods, 
&c.,  for  the  express  purpose  of  collecting  these  only. 
When  engaged  in  this  employment,  the  best  plan  is  to 
take  a sheet  with  you,  and  when  you  meau  to  beat  the 
branches  of  any  tree,  place  it  as  near  them  as  you  can, 
upon  four  or  more  sticks  iastened  in  the  ground,  so  as  to 
leave  the  upper  surface  concave,  and  it  will  receive  the 
falling  caterpillars  when  you  beat.  If  you  aim  at  the 
jiseudo-caterpillars  of  the  CimhicidfC,  you  must  turn  your 
attention  principally  to  the  different  species  of  sallows 
and  willows  [Snhx  L.).  \our  spoils  you  will  put  into 
boxes  with  their  food,  as  above  directetl,  to  bring  them 
home. 
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There  are  several  kinds  of  boxes  recommended  to  re- 
ceive them  and  breed  them  in.  It  yonr  only  object  is  to 
get  the  perfect  insect,  a cubical  box  of  moderate  dimen- 
sions, glazed  in  front  or  on  one  side  to  enable  you  to 
watch  their  proceedings,  with  the  other  sides  and  top 
fitted  with  fine  canvass  for  the  admission  of  air,  will  very 
well  answer  this  purpose ; or  your  box  may  be  canvassed 
all  round,  with  a door  in  front®.  In  this  you  may  place 
a small  garden-pot  filled  with  earth,  with  a phial  of 
w'ater  plunged  in  it  to  receive  the  insects’  food.  This 
might  be  moved,  when  you  wish  to  change  the  water, 
without  disturbing  the  earth,  wdiich  should  be  kept  some- 
what moist.  The  earth  is  for  those  caterpillars  whose 
pupae  are  subterranean.  Hut  as  you  will  piobably  wish 
to  proceed  scientifically,  and  ascertain  precisely  the  moth 
that  comes  from  each  caterpillar,  I should  strongly  re- 
commend to  you  a box  invented  by  Mr.  Stephens,  which 
he  describes  in  a letter  to  me  in  nearly  these  words 
“The  length  of  the  box  is  20  inches,  height  12,  and 
breadth  6 ; and  it  is  divided  intoj^fuc  compartments.  Its 
lovver  half  is  constructed  intirely  of  wood,  and  the  upper 
of  coarse  gauze  stretched  upon  wooden  or  wire  frames : 
each  compartment  has  a separate  door,  and  is  moreover 
furnished  with  a phial  in  the  centre  for  the  purpose  ot 
containing  water,  in  which  the  food  is  kept  fresh  ; and  is 
half-filled  w ith  a mixture  of  fine  earth  and  the  dust  from 
the  inside  of  rotten  trees  ; the  latter  article  being  added 
for  the  purpose  of  rendering  the  former  less  binding  upon 
the  pupiE,  as  well  as  being  highly  important  for  the  use 
of  such  larvae  as  construct  their  cocoons  of  rotten  wood. 
'Fhe  chief  advantages  of  a breeding  cage  of  the  above 
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construction  are,  the  occiijiation  ol'  less  room  than  five 
separate  ca^es,  and  a diminution  of  expense;  both  im- 
portant considerations  uhen  any  person  is  engaged  ex- 
tensively in  reariuii  insects.  halcver  be  the  construe- 
tion  of  the  box,  it  is  hio'hlv  necessarv  that  the  larvrn  be 
constantly  supplied  with  fresh  food,  and  that  the  earth  at 
the  bottom  sliould  be  kept  damp,  d'o  accomplish  the 
latter  object,  I keep  a thick  layer  of  moss  upon  the  sur- 
face, which  1 take  out  occasionally  (perhaps  once  a week 
during  hot  weather,  and  once  a fortnight  or  three  weeks 
in  winter),  and  saturate  completely  with  water,  and  return 
it  to  its  })lace:  this  keeps  up  a sufficient  supply  of  moisture, 
without  allowing  the  earth  to  become  too  wet,  which  is 
equally  injurious  to  tlie  pupa?  with  too  much  aridity.  By 
numbering  the  cells,  and  keeping  a register  correspond- 
ing with  the  numbers,  the  history  of  any  particular  larva 
or  brood  mav  be  traced.” 

In  attending  to  your  insects  in  their  cells,  your  expec- 
tations will  sometimes  be  disaiqiointed,  when,  instead  of  a 
butterfly  or  moth,  you  find  only  an  IcJiiicumoJt.  But  this 
you  must  not  regard  as  all  misfortune  ; for  by  this  means 
you  will  be  better  instructed  in  the  history  of  each  species, 
and  learn  to  the  attack  of  what  enemies  it  is  exposed: 
and  thus  you  may  get  many  si)ecies  of  these  parasitic  de- 
vourers  of  insects  that  you  would  not  elsewhere  meet 
with.  If  your  caterpillars,  however,  a})j)ear  to  be  of  a 
rare  kind,  you  must  watch,  and  often  examine  them ; and 
if  you  discover  black  specks  upon  any  one,  that  appear 
unnatural  or  like  nits,  they  may  be  extracted,  Mr.  Ha- 
worth assures  us®,  by  a ))air  of  small  ])licrs;  and  if  the 
operation  is  adroitly  ])erformed,  the  caterpillar  will  reco- 
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ver  and  do  well.  You  will  often  meet  Lepidopterous 
larvte  travelling  over  roads  and  pathways  : at  such  times 
they  have  usually  done  feeding,  and  are  seeking  a spot 
in  which  they  may  assume  the  pupa  with  safety.  These 
you  may  place  in  one  of  your  cells,  and  they  w'ill  select 
a station  for  themselves.  You  must  be  careful  frequently 
to  examine  the  boxes  in  which  you  have  pupae,  that  vou 
may  take  the  imago  as  soon  as  it  appears,  and  before  it 
has  had  time  to  injure  itself  in  attempting  to  escape.  I 
mentioned  to  you  on  a former  occasion  Reaumur’s  expe- 
riments to  accelerate  the  ajqiearance  of  the  butterfly^ ; — 
there  is  another  still  more  remarkable,  to  which  he  had 
recourse  for  this  purpose:  it  was  by  hatching  his  pupae 
under  a lien!.'  You  will  w'onder,  perhaps,  how'  this 
could  be  effected,  and  be  disposed  to  maintain  that  the 
pupae  must  be  crushed  by  the  weight  of  the  brooding 
animal.  How  did  the  ingenious  and  illustrious  expe- 
rimentalist prevent  this?  He  prepared  a hollow  ball  of 
glass,  open  at  one  end,  about  the  shape  and  size  of  a 
turkey’s  egg.  Having  several  chrysalises  of  the  nettle- 
butterfly  [Vanessa  Urticce)  suspended  to  a piece  of  paper, 
he  cut  out  some  of  these  singly,  with  a square  portion  of 
the  paper  attached  to  them,  and  covered  with  paste  the 
side  opposite  to  that  from  which  the  chrysalis  was  sus- 
pended : these  he  introduced  into  the  ball  through  the 
aperture,  placing  them  as  near  to  each  other  as  possible, 
taking  care  so  to  apply  the  pasted  surface  to  the  inside  of 
the  ball,  that  when  the  side  to  which  they  were  fixed  was 
uppermost  they  all  hung  as  from  a vault.  This  being 
done,  he  stopped  the  aperture  w'ith  a linen  plug,  but  not 
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SO  completely  as  to  cut  olF  all  communication  with  the 
atmosphere:  he  next  |)lacecl  the  e<>'g  under  a hen  that 
had  been  sitting  some  days,  who  always  kept  it  at  the 
side  ot  the  nest,  where  it  nevei'theless  deriveil  benefit 
liom  her  incubation.  Alter  the  first  day  its  interior 
was  coveied  with  vapour  transpired  by  the  chrysalises. 
Upon  this  Reaumur  took  the  egg,  and  removing  the 
linen  jilug  it  soon  became  dry  again  : he  replaced  it 
under  the  lieu,  and  no  vajionr  afterwards  appeared.  In 
aboutyh/^/-  days  the  first  butterfly  ever  hatched  under  a 
hen  made  its  appearance;  it  would  probably  have  re- 
({uiredjbnrtccn  under  ordinary  circumstances.  He  trietl 
the  same  experiment  with  some  Dipterous  pupm;  but  the 
heat  was  too  great  for  them,  and  they  all  perished®. 

Having  properly  prepared  and  set  your  specimens  as 
above  directed,  the  next  step,  when  they  have  remained 
a sufficient  time  to  be  perfectly  dry,  is  to  place  them  in 
your  cabinet.  If  you  collect  foreign  insects  as  well  as 
Riitish,  you  may  either  jireserve  the  latter  in  a separate 
cabinet,  or  keep  both  in  the  same,  distinguishing  the  in- 
digenous species  by  a particular  mark.  The  letter  B in 
red  ink,  if  the  })in  which  transfixes  the  insect  be  run 
through  it,  or,  in  the  case  of  Ijcpidoptera,  jilaced  before 
the  specimen,  would  be  a very  distinct  ami  sufficient  in- 
dication of  them.  The  drawers  of  your  cabinets  should 
be  about  18  inches  square,  and  from  the  glass  to  the 
corked  bottom  about  an  inch  and  a half  in  depth : but 
llie  larger  Ifonastidrc,  as  Megasoma  Acircon,  &c.,  will  re- 
(piire  /ICO  inches.  The  frame  of  l!ie  glass  should  be  rab- 
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beted  underneath ; aiul  parallel  with  the  sides  of  the 
drawer,  but  a little  lower,  there  should  be  inner  side- 
pieces  fixed,  so  as  to  form  a cavity  all  round  of  a proper 
width  to  closely  receive  the  rabbet,  and  likewise  to  con- 
tain the  camphor  for  preserving-  your  insects  from  the 
attack  Acari,  &c.;  to  emit  the  scent  of  which,  many 
holes  should  be  bored  in  the  side-})ieces.  Each  cabinet 
may  contain  forty  of  these  drawers  in  a double  series, 
protected  by  folding  doors;  and  you  may  place  one  ca- 
binet upon  another,  if  your  space  admits  it.  You  will 
find  a tool  used  by  bell-hangers  for  cutting  their  wire 
very  convenient  to  behead  or  otherwise  curtail  the  pins, 
as  those  with  which  foreign  insects  are  transfixed  are 
often  too  long.  If  you  cut  them  off  below  the  insect,  cut 
them  obliquely,  which  will  leave  a point  that  will  enter 
the  cork. 

When  your  drawers  ai'e  smoothly  corked®  and  neatly 
papered,  first  divide  each  transversely  by  n full  black 
line ; parallel  with  this,  on  each  side,  draw  a line  with 
red  ink : then,  for  arranging  your  insects,  draw  pencil 
lines,  which  are  easily  obliterated,  at  right  angles  Avith 
the  others,  according  to  the  general  size  of  the  insects 
that  are  to  occupy  them.  Insects  look  better  thus  ai'- 
rano-ed  in  double  columns,  than  if  the  pencil  lines  tia- 
versed  the  whole  width  of  the  drawers.  In  arranging 
them,  you  may  either  place  them  in  a straight  line  he- 
tvoeen  the  pencil  lines, — which  I think  is  best,  or  upon 
them.  You  will  begin  your  columns  from  the  red  lines 
in  the  middle,  and  not  from  the  sides  of  the  drawer:  thus 
the  heads  of  those  on  one  side  of  it  will  be  in  an  opposite 
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direction  to  those  on  the  other.  M'herc  your  )ims  are  very 
fine  aiul  weak,  you  must  make  a hole  first  with  a com- 
mon lace-j)in;  otlierwise,  in  loreinsf  them  into  tlie  cork, 
tliey  will  bend.  In  labelling  your  specimens,  you  should 
stick  the  appellation  of  the  genus  or  subgenus  with  a 
pin  before  the  species  that  belong  to  it.  As  to  the  species 
themselves,  you  may  either  number  them  1,  2,  3,  &c., 
sticking  the  pin  they  are  upon  through  the  number,  and 
denoting  them  by  a corresponding  one  in  your  catalogue; 
or  you  may  at  once  Avrite  the  trivial  name,  with  the  ini- 
tial of  the  genus  iipon  a label  transfixed  in  the  same 
manner.  Lrpi(hj)frra  cannot  easily  be  aiTanged  in  co- 
lumns. Perhaps  U'  squc/irs,  corresponding  with  the  size 
and  number  of  the  specimens  of  any  given  species  vou 
wish  to  preserve,  were  made  with  pencil,  a label  of  the 
trivial  name  of  the  species,  or  a number  being  placed  at 
its  head,  it  would  be  as  good  a way  as  any  other.  But 
every  one  must  be  left  to  his  own  taste  in  these  matters. 
^^'herever  you  can,  jnocure  a specimen  of  each  sex  of 
an  insect,  and  where  important  charactei’s  require  it,  let 
some  of  your  Lepidojiterous  specimens  exhibit  the  under 
side  of  the  wiims. 

O 

In  arranging  insects  in  your  cabinet,  if  you  wish  to 
have  it  scientific,  as  much  as  the  nature  of  the  subject 
will  admit,  follow  the  scries  of  affinities ; but  you  may  re- 
serve a few  drawers  to  place  in  contrast  analogous  forms. 
As  your  numbers  of  species  increase  you  will  have  to  alter 
your  arrangement;  but  as  j)encil  lines  arc  easily  rubbed 
out,  this  will  occasion  you  less  trouble  than  if  thev  were 
drawn  with  ink.  ^ on  should  always  be  careful  under 
each  genus  to  leave  space  lor  new  species. 

As  certain  .dean,  'I'ijieidm.  Piinid(r,  fkc.,  prev  upon 
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dead  insects,  you  will  of  course  wish  to  know  how  they 
may  be  kept  out  of  your  drawers,  or  banished  when  de- 
tected there.  Camphor  is  the  general  remedy  recom- 
mended. The  cavity  closed  by  the  rabbet  of  the  glass 
frame  affords  a good  receptacle  for  this  necessary  article: 
put  some  roughly  powdered  into  each  side,  and  be  care- 
ful to  renew  it  when  evaporated.  This  will  generally 
preserve  your  insects,  as  will  be  seen  from  the  result  of 
the  following  experiment. — Some  insects  in  a chip  box 
having  become  mucli  infested  by  Acari  and  Psocus  pul- 
satorius,  I jdaced  under  a wine-glass  several  of  each 
along  with  roughly-powdered  camphor : at  the  end  of 
twenty-four  hours  the  Acari  were  alive ; but  at  the  end 
of  forty-eight  they  were  all  apparently  dead,  and  did  not 
revive  upon  the  removal  of  the  camphor.  The  speci- 
mens of  Psocus  all  appeared  dead  in  an  hour,  and  never 
revived.  If  the  camphor  be  put  only  into  one  side  of  a 
drawer,  and  in  a lump,  though  perhaps  it  may  keep  out 
Acari,  &c.^  it  will  not  expel  them. 
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Ax  Entomologist  who  aspires  to  tnore  than  the  clia- 
racter  of  a mere  amateur,  will  not  he  content  with  fill- 
ing his  cabinet  with  nameless  objects  for  the  sole  amuse- 
ment ot  the  eye ; but  will  also  be  anxious  to  acquire 
some  knowledge  of  what  he  has  collected,  and  to  ascer- 
tain by  what  names,  whether  indicating  their  genus  or 
species,  they  have  been  distinguished  by  scientific  writers 
who  have  described  insects  either  in  general  or  those  of 
particular  districts.  Thus  only  can  he  himself  derive 
profit  from  any  discoveries  he  may  make,  or  contribute 
to  the  further  progress  of  the  science*. 

But  in  order  to  accomjilish  this  object  effectually,  you 
must  remember  and  practise  the  Onsloxo  motto — Festina 
lente  ; — you  must  not  be  too  eager  to  name  your  species, 
but  begin  iinst  With  grouping  your  collection.  The  only 
way  to  acquire,  in  any  degree,  a correct  knowledge  of 
the  Natin  al  System,  or  of  the  general  plan  of  the  Crea- 
tor, which  is  the  primum  and  ultimwn  of  true  science, 
is  by  studying  groups.  The  knowdedge  of  species  is  in- 
deed indispensable  for  the  registry  of  facts  and  other 
practical  purposes,  but  the  knowledge  of  groups  leads 

Compare  wliat  is  said  Vor..  I.  p.  47 — . 
o N o 


5i8 


INVIvS'l'IGA'noN  OF  INSKC'I'S. 


to  a higher  wisdom ; and  indeed  it  is  through  these  that 
we  best  descend  to  the  study  of  s})ecies, 

I will  suppose  you  have  made  yourself  master  of  so 
much  of  the  technical  language,  particularly  the  names 
and  most  important  attributes  of  the  principal  organs  of 
insects,  as  will  suffice  for  understanding  descriptions,  or 
knowing  these  parts  when  you  see  them.  I will  also 
further  suppose  that  what  was  formerly  said  on  these 
subjects  has  been  sufficiently  studied,  to  enable  you  with- 
out much  difficulty  or  hesitation  to  say  whether  any 
given  object  belongs  to  the  Class  Imecla  or  Araclmida, 
or  to  which  of  their  respective  Orders^.  You  are  there- 
fore qualified  to  arrange  your  collection  into  hs  pi'hnarij 
groiqis.  But  you  have  seen  that  many  others  intei’vene 
between  the  Order  and  the  geiuis  or  species.  As  the 
genera  of  Linne  are  mostly  jirimary  groups  of  Orders, 
perhaps,  setting  aside  such  insects  included  in  them  by 
him  as  your  eye  and  their  apparent  characters  convince 
you  have  no  claim  to  a place  there,  your  next  best 
step  would  be  to  make  yourself  thoroughly  acquainted 
with  them.  When  you  have  accurately  marshalled 
and  intimately  studied  these  groups,  you  will  probably 
have  acquired  an  eye  and  a tact,  cxpcrlo  crcde,  for  group- 
ing without  book,  and  may  proceed  by  analysis  to  re- 
solve your  whole  collection,  as  nearly  as  possible,  into  as 
many  as  nature  seems  to  indicate  to  you.  In  doing  this 
you  will  doubtless  at  first  fall  into  many  errors ; but  these, 
practice  and  a closer  examination  will  in  time  enable 
you  to  rectify.  Having  thus  got  your  groiqis  as  near 
to  nature  as  you  can,  you  may  now  have  recourse  to  those 
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authors,  particularly  l''al)ricius  aiul  Latrcillc,  who  have 
suhdividoJ  the  '>’euera  of  Tdiiue;  and  you  will  see  which 
of  your  groups  agree  with  theirs,  detect  your  own  errors, 
and  often  theirs,  and  he  enabled  to  label  each  ol  yonr 
genera  and  liigher  groups,  it  already  known,  with  its 
modern  appellation.  You  are  now  (jualilied  also  to 
enter  seientilicallv  into  the  study  ot  the  cliaiactos  that 
distinguish  groups,  and  may  proceed,  wherever  oppor- 
tunity is  afforded,  to  examine  the  trophi,  which  may 
often  be  displayed  suflicieaitly  by  the  means  recommended 
in  my  last  letter In  this  way  you  may  learn  also  to 
know  your  groups  as  well  by  character  as  by  habit,  and 
be  qualified  to  trace  the  gradual  i)rogress  of  nature  from 
form  to  form  ; and  may  look  upon  yourself  as  duly  pre- 
pared to  put  the  last  hand  to  your  labours,  and  proceed 
to  the  examination  of  species. 

It  will  have  occurred  to  yon,  in  making  out  yonr  genera 
or  loxvcst  groups,  that  some  consist  of  a vastly  greater 
jmmbcr  of  species  than  others.  It  seems  advisable 
therefore,  when  you  apply  yourself  seriously  to  ascertain 
what  described  ones  your  cabinet  contains,  to  begin  with 
those  genera  which  ap[)ear  to  be  poor  in  them;  for  here 
your  labour  will  be  comparatively  light,  from  the  small 
number  you  will  have  to  examine;  and  you  will  become 
jiractised  in  the  employment  beliire  you  are  called  upon 
to  attack  those  that  overflow.  1 lad  Fabricins  and 
other  describers  of  species  taken  the  trouble  to  sub- 
divide the  lar<£er  '’■eiici'a,  a^  might  easily  luive  been  done, 
into  more  sections  or  subpcnera,  the  student  would  havi- 
been  spared  a most  disconraging  laboui’.  d'o  be  oblige* I 
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to  compare  a single  imlivitlual  witli  the  descriptions  of 
from  100  to  300  species  to  ascertain  its  name,  seems 
enough  to  make  you  start  aside  with  liorror  from  the 
employment,  and  be  content  that  your  species  should 
remain  unnamed,  rather  than  expose  yourself  to  such  a 
waste  of  time  and  patience.  But  to  lessen  your  alarm 
and  encourage  you  to  proceed,  I must  observe  to  you, 
though  in  a few  instances  it  may  be  necessary  to  ad- 
vert to  the  description  of  every  single  species  in  a sec- 
tion, yet  that  this  is  seldom  requisite ; and  where  it  is, 
there  are  many  helps  to  diminish  the  labour  and  abridge 
the  process.  A large  number  of  insects  are  characte- 
rized by  their  colour ami  it  is  the  practice  of  all  good  de- 
scribers  to  begin  their  definition  of  the  sjiecies  with  that 
which  predominates,  and  then  to  enumerate  the  varia- 
tions from  it.  Thus,  if  an  insect  be  all  black  except  the 
thorax,  antemue,  and  legs.,  you  will  find  it  thus  charac- 
terized, Black  ; xcith  thorax,  antenna:,  and  legs  J'errugi- 
nous'' ; and  so  on.  Hence,  having  noticed  the  predomi- 
nant colour  of  your  unknown  species,  in  many  genera 
you  may  compare  it  with  the  descriptions  contained  in  a 
whole  page  at  a single  glance,  and  only  read  the  further 
descriptions  when  the  colour  agrees.  A }>ractiscd  Ento- 
mologist will  thus  investigate  his  insects  with  a rapidity 
which  to  an  unlearned  bystander  would  seem  impossible. 
Though  I have  instanced  colour  as  being  the  character 
most  commonly  employed  in  describing  species  of  in- 
sects, you  will  readily  conceive  that  in  some  tribes  other 
characters  afford  more  prominent  distinctions.  Thus  in 

* In  Elate)-,  Fahriciiis  describes  1.37  species;  in  j\Ielolontha,  14P  ; 
in  one  section  of  Uynchceniu,  161  ; ol'  Ciirailio,  183;  and  in  liis  I’ci- 
piliones  Ife/irnnii,  .3()((. 
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the  Diinastid<r  aiul  many  other  Pelalocerous  beetles,  the 
princi}ial  specillc  character  is  derived  from  the  horns  or 
tubercles  that  arm  the  head  and  thorax : in  Lucanus,  I/, 
from  the  mandibulcc ; and  in  Priomis  F.  fi-om  tlie  mar- 
ginal teeth  of  the  thorax.  If  the  insect,  then,  you  want 
to  name  belongs  to  any  of  these  genera,  having  observed 
its  peculiar  characters  in  this  respect,  you  may  ascertain 
in  a very  few  minutes  \\hether  any  already  described 
exhibit  the  same.  This  facility  of  investigation  can  be 
better  aerpured  by  practice  than  precept,  and  cannot  be 
attained  all  at  once.  The  above  liints,  however,  may  be 
of  some  use  ; and  cannot  iail  to  be  so,  if  you  always  en- 
deavour to  make  yourself  acrpiainted  by  a previous  care- 
ful examination  with  the  characters  of  every  new  insect 
you  acquire, — whether  those  of  form,  colour,  or  sculp- 
ture,— before  you  attempt  to  discover  its  name  in  Fabri- 
cius  or  any  other  author. 

When  you  have  made  such  proficiency  in  the  study 
as  to  be  familiar  with  a few  species  of  each  section  ol  an 
extensive  genus,  the  labour  of  investigation  will  some- 
times be  greatly  facilitated  by  attending  to  that  con- 
formity between  the  |)roportions,  general  aspect,  and 
fifnire  of  a known  and  an  unknown  insect,  which  Natu- 

ft 

ralists  express  by  the  name  ot  huhit^  and  which,  though 
easily  perceived  by  a practisetl  eye,  is  described  with 
such  dilficnlty.  Scientific  Entomologists  in  their  de- 
scriptions have  usually  taken  care  to  place  near  to  each 
other,  s])ecies  agreeing  in  habit.  hen  therefore  you 
know  the  name  of  one  species,  and  linil  another  ol  the 
same  general  habit,  you  may  commonly  take  it  Ibr 
<>;ranted  that  if  described  at  all  bv  vour  author,  it  will  be 
placed  near  that  alrea(l\'  known  to  you.  1 lins,  suppo- 


l^ \ i..s'i  i(;A'J  U)X  oi  lx.sLci'.s. 


551 

sing  you  arc  accjuainted  will)  that  coninion  weevil  Rhyn-’ 
c/uenus  Scrophularlcc  F.  {Cioims  Latr.),  and  find  its  near 
1 elation  R.  Rlattuvicc  F. ; instead  oi  comparing  it  one 
by  one  with  the  161  species  which  compose  his  Lon- 
girostresfemoribus  dentath  of  that  genus  in  the  Systema 
Elcutheyaionan,  you  would  at  once  turn  to  the  former, 
very  near  which  you  would  vvitliout  furthei'  trouble  dis- 
cover it.  Fortunate  would  it  be,  could  the  Entomo- 
logist always  depend  on  thus  finding  descriptions  of 
allied  species  in  the  neighbourhood  of  each  other ; but 
unhajijiily  the  most  distinguished  authoi's  have  sometimes 
violated  this  important  rule,  so  that  we  cannot  always  be 
certain  that  any  given  species  is  not  elsewliere  described 
than  in  its  right  place.  Fabricius  in  many  instances 
often  i-emoves  widely  asunder  insects  not  merely  related, 
but  which  are  in  realiiy  scarcely  more  than  varieties  of 
the  same  species ^ In  fact,  the  attention  of  this  cele- 
brated author  was  so  distracted  by  the  immensity  of  the 
materials  he  had  to  arrange,  by  the  distance  of  the  ca- 
binets, in  many  cases,  irom  each  other,  the  new  spe- 
cies of  which  he  undertook  to  describe,  and  the  rajndity 
with  which  they  necessarily  passed  inuler  his  eye,  that 
he  seems  never  to  have  attained  any  nice  perception  of 
the  affinities  of  insects. 

You  must  not  conclude,  however,  that  the  investioa- 
tion  of  a new  insect  is  even  to  an  adept  always  a work  of 
ease  and  dispatch.  Olten,  when  seemingly  ascertained 
by  the  rapid  process  above  indicated,  a further  iiupiiry 
will  be  reijuisite  ; the  more  detailed  description  must  be 

'J'liiis  be  places  Chtfcnin  lioloscr'ucca  and  iiigriconii.i,  which  niii^ht 
pass  for  varieties,  far  asiintler;  and  Drowia  agi/ix  is  even  put  in  a 
diU'erent  section  from  J).  quadriniarulnta,  /rnucaicUn,  &c. 
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ivad,  and  figiims  coiisullcd,  before  its  name  can  be  iii- 
disjniiably  determined.  in  addition  to  the  diinciilty 
arising  from  the  insnflieicnt  eharacters  rre(|nent]v  given 
by  I'abricius  and  tlie  older  authors,  obstacles  arising 
horn  their  errors  not  seldom  intervene,  f hus  they  liave 
sometimes  selected  lor  -a  specific  character, — as  in  the  case 
ot  yicgnchilc  ccutunculans,  Nomadci  ntjicornis,  and  vari- 
ous other  insects,  — what  really  only  indicates  a familp. 
At  other  times  sexual  charactei’s  common  to  many, — as 
\nEuccva  long/ coni  is,  Locusla  pcrspicillala  F.,  &c.,- — have 
been  had  recourse  to.  In  these  cases,  in  order  satisfac- 
torily to  ascertain  your  species,  you  must  further  con- 
sult the  spnomjms  and  habitat  given  by  the  orio-inal  de- 
scriber,  especially  the  figures  he  has  referred  to.  When 
all  these  fail,  as  they  sometimes  will,  the  dernier  resort 
is  a reference  to  the  cabinet  containing  the  original  spe- 
cimen from  which  the  description  was  drawn.  Eritisli 
Fntomologists  jiossess  an  invaluable  privilege,  which 
their  continental  brethren  may  well  envy  them,  in  having 
ihe  most  libeial  access,  indulged  to  them  by  the  learned 
1 lesidcnt  of  the  Lmnean  Society,  to  Finne's  collection 
ol  insects,  from  which  a large  proportion  of  the  species 
he  described  may  be  ascertained.  Several  of  the  cabi- 
nets, especiady  the  Banksian, — now  the  property  of  the 
Linnean  Society, — from  which  Fabricius  described  his 
insects,  may  also  still  be  considted ; and  thus  many  mis- 
takes rectified,  which  would  otherwise  greatly  mislead 
Though,  sometimes  the  limits  that  separate  good  spe- 

" It  may  not  l)c  amiss  to  mention  a few  -.  — Spha-rhUnm  ih/lhcahlcs 
IS  a related  to  It.  fusripcf:.  S.  mu  is  heteronierons, 

[)rol)al)l\  one  oftlic  Ih-lnjni  laitr.  CdrahuH  rcimns  wwA  Madera'  holh 
belong  to  Cahmmm.  LMcla  angmlala  is  a true  Ctwtrru.  Hee  Lain. 
'i'rnns.\\.  l.')S.  — S. 
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cies  appear  at  first  very  slight,  and  retpiire  a practised 
eye  to  catch  them,  yet  it  occasionally  ha})pens  that  con- 
siderable apparent  differences  may  safely  be  disregarded. 
The  colour  of  inseets, — to  v.  hich  unhappily  for  want  of 
better  characters  we  are  so  generally  forced  to  have  re- 
course,— though  usually  constant,  is  in  some  species  very 
variable This  is  the  case  sometimes  with  isihole  colours. 
Thus  Carabus  arvensis,  Poccilus  cuprcus,  &;c.,  are  some- 
times of  a copjier  colour  ; at  others,  resemble  brass  ; at 
others,  they  are  green  or  blue,  and  even  black.  The 
colour  of  spots  also  often  varies.  In  some  individuals 
of  Pcntatoma  oleracca  they  are  pale,  and  in  others  red. 
The  number  and  shape  of  sj)ots  are  also  often  incon- 
stant. Many  of  the  species  of  Coccinclla  so  abound  in 
these  variations,  that  nothing  short  of  the  most  careful 
examination  can  enable  you  to  distinguish  the  species 
from  the  variety.  Insects  vary  also  in  size : but  as  this 
is  never  assumed  as  a specific  character,  it  will  not  oc- 
casion you  much  trouble.  Where  the  dillerence  in  this 
respect  between  two  specimens  is  very  great,  the  pre- 
sumption is  that  they  are  specifically  distinct.  Diffe- 
rences in  sculpture  and  ]0’oportio)i  do  not  always  indicate 
different  species;  this  being  sometimes,  as  we  have  seen 
above,  only  a sexual  character'’.  Authors  also  in  their 
descriptions  in  this  resj)ect  sometimes  mislead  the  young 
student.  When  Linne  calls  the  thorax  of  Aphodius  er- 
raticus  smooth  (hr^u's),  he  would  not  exjiect  to  find  it  co- 
vered with  impressed  puncta,  and  with  a longitudinal 
posterior  impressed  line.  Likewise  in  describing  Chhenia 
i^esiila  and  nigricornis,  I'abricius  passes  without  notice 

''  Voi  .III.  |i. 
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their  punctate  sui  llice,  so  clill’ercnt  from  that  of  other 
llarpalida'.  Errors  of  tliis  kind  however,  it  is  but  fair 
to  observe,  are  chiefly  to  be  attributed  to  tlie  circum- 
stance that  both  T>iune  and  Fabricius  rarely  employed 
a microscope  \\\  makin;T  descriptions ; thou<>  h no  one  now 
attempts  this,  except  where  insects  are  large,  without 
such  an  aid. 

If  you  ask.  How  am  I to  acquire  this  delicacy  of  tact 
which  is  to  decide  when  the  terms  of  a specific  character 
are  to  be  rigidly  adhered  to,  and  when  taken  with  a cer- 
tain latitude  ? I answer.  In  the  same  way  in  which  a 
connoisseur  attains  the  facultv  of  discernino:  the  works 
of  different  masters  in  painting; — by  such  careful  study 
of  youi-  author  as  will  make  you  master  of  his  style. 
I hus  you  will  soon  perceive  in  what  cases  expressions 
are  to  be  taken  literally  and  strictly,  or  with  some  al- 
lowance and  abatement. 

There  yet  remains  more  distinctly  to  be  adverted  to, 
the  assistance  that  may  be  derived  in  the  investiiiation  of 
insects  from  Generally  speaking,  these  should 

never  be  referred  to  in  the  first  instance,  but  be  regarded 
as  a I’esoui'ce  when  the  ordinary  methods  leave  the  sub- 
ject of  iiKjuiry  doubtful.  'L  hose  who  begin  their  ento- 
mological studies  by  turjiing  over  figures  usually  end 
them  there,  and  never  attain  to  that  nameless  tact  in 
making  out  insects  that  can  only  be  the  result  of  patient 
study.  Indeed  figures,  though  often  very  useful,  and 
sometimes  ijidispcnsable,  can  scarcely  ever  exhibit  those 
nice  cliarncters,  particulai-ly  as  to  sculpture,  that  distin- 
guish some  insects.  ()ur  modern  artists,  indeed,  arc  I'e- 
medying  this  defect  of  the  art,  by  gi\ing'  in  many  cases 
the  thorax  or  clytrum  a|)art,  with  all  its  sculptui  al  pecu- 


INVES'l'KiA  ri()\  OF  INSECTS. 


55(i 

Jiarities  : but  tliis  is  not,  and  cannot  be,  done  so  as  to  I'e- 
present  every  one.  But  though  in  general  figures  should 
be  your  last  resort,  I know  not  whether  an  exception  to 
the  rule  may  not  be  advisalde  with  respect  to  the  Lepido- 
ptcru^  which  are  more  diflicult  to  be  intelligibly  described 
than  any  other  order  of  insects;  while  a good  figure  exhi- 
bits to  the  eye  all  those  markings  and  shades,  that  scarcely 
any  description  can  jilace  clearly  before  the  mind. 

When  every  attempt  to  investigate  the  name  of  your 
unknown  species  fails,  and  you  have  consequently  reason 
to  believe  that  it  is  undescribed,  the  best  mode  you  can 
pursue  for  retaining  that  knowledge  of  its  characters, 
which  from  your  long  investigation  you  must  have  ac- 
quired, is  to  note  them  down  in  your  entomological 
journal,  inserting  it  under’  its  proper  genus  with  a tri- 
vial name  of  j'our  own.  Such  a journal  you  will  find 
almost  a sine  qua  non  for  containing  a catalogue  of  your 
insects,  and  to  register  any  observations  concerning  indi- 
viduals you  may  have  had  an  opportunity  of  making. 
With  regard  to  this  journal,  I should  recommend  to 
you  to  get  two  blank  books.  One  a duodecimo  of  200  or 
300  pages,  to  contain  the  mere  catalogue  of  your  insects, 
their  habitat  and  localities,  or  the  source  from  which  you 
derived  them.  In  this  you  should  number  the  genera  in 
Homan  capitals,  and  the  species  under  each  by  a figure; 
leaving  considerable  s]iace  at  the  end  of  each  genus  for 
the  insertion  of  new'  species.  The  other  book  should  be 
of  an  octavo  size,  containing  K)0  or  .'500  jiages.  Under 
the  number  of  each  genus  and  species  you  might  de- 
scribe and  figure  it,  if  undescribed  ; if  described,  note  in 
what  it  varies  from  the  description,  and  w hat  cliaracteis 
arc  overlooked  : and  in  general  insei’l  such  ob'.ervalions, 
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with  re'raril  to  its  ecoiioiiiv  aiul  habits,  as  you  may  have 
liacl  ail  opporliiaity  of  iiiakino-. — As  to  Ibreigii  insects, 
wherever  you  can,  upon  good  autliority,  be  jiarticnlar 
ill  indicating  the  country  and  station  of  each  specimen. 

I need  not  say  iiiuch  to  yon  concerniiio:  the  micro- 
scopes  yon  slionid  use  for  the  examination  of  insects,  a 
common  pocket  one  of  three  glasses  of  dilferent  powers 
will  answer  every  ordinary  [nirpose^. 

^\^e  1 lave  treated  hitherto  of  insects  as  we  find  them 
now  inhabitiim'  our  jilobe : but  I must  not  conclude  our 
correspondence  without  taking  some  notice  of  those  that 
are  found  in  a fossil  state.  Fossil  insects  may  be  divided 
into  those  that  are  found  in  amber,  and  those  that  are 
found  in  other  substances. 

It  has  been  observed  with  respect  to  insectiferous  am- 
ber, that  the  greater  part  of  the  insects  found  in  it  exist 
no  longer  in  the  countries  that  jvroduce  that  amber,  and 
that  in  every  different  locality  the  insects  found  in  it  are 
different.  Thus  the  amber  of  Sicily  contains  various 
sjieciesof  Coleoptcra  not  to  be  met  with  in  other  ambers, 
while  thatofthe  Baltic  is  rich  in  Diptera  awdNearoplcra^. 
It  is  further  observed,  that  the  insects  inclosed  in  the 
amber  of  Ih  ussia,  and  those  figured  by  Sendelius  in  his 
Ilisforia  Sacciromm,  all  belong  to  genera  at  this  time 
found  in  Europe‘S.  Insects  of  the  following  genera  are 
recorded  as  having  been  found  in  this  singular  substance  : 
Platppns,  Plater,  Atractoeerus ; Grpllus,  Mantis ; larva? 


For  ilisscctioiis  the  one  reconnncndctl  aliove,  j).  1 04,  iniiy  he  used. 
Sometimes  a watc'limaker’s  eye-glass,  which  also  sets  the  hands  at 
liherty,  will  he  Ibnml  useful. 

A.  Diet.  il'Jfi.sl.  Xdt,  xxxii.  i’dl. 
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oi  Lepidoptci'a ; PJiryga7iea\^,\  Ephcmoa,  Peiia,  'Ptrmes ; 
Pot'mica;  TipuUt^  Bibio,  Empjs ; Scolopcndra ; and  various 
Amchnidn^.  In  a piece  of  amber  in  my  collection  1 find 
Evciiiicty  Foyinicd^  (^hiyojioiniis,  and  some  Ayuchiiida. 

Fossil  insects  have  also  been  found  in  other  substances. 
Parkinson  figures  larvte  of  Pihclhdina  found  in  linie- 
stone'’ ; some  Mclohmiha  in  slate  ; a Polistes  in  schistus  ; 
Cayabi  and  Necyobia  in  vegetable  debris:  but  some  of 
these  rather  belong  to  a comparatively  modern  forma- 
tion 


I observed  in  the  outset  of  our  correspondence,  that 
we  were  entering  an  august  temple,  exhibiting  in  its 
inmost  sanctuary  the  symbols  of  the  Divine  Presence 
In  proportion  as  we  have  penetrated,  glory  from  that 
Shechinah  has  more  and  more  shone  forth  : and  whether 
we  have  considered  the  uses  of  insects,  their  ways  and 
instincts,  their  forms  and  structure,  and  their  arrange- 
ment in  a wondrous  and  complex  system,  the  Wisdom, 
Power  and  Goodness  of  their  and  our  Creator  have 
every  where  been  marvellously  conspicuous,  and  calcu- 
lated to  awaken  in  us  every  devotional  feeling.  If,  indeed, 
we  admire  and  study  these  little  creatures,  or  any  other 
department  of  nature,  without  reference  to  their  Crea- 
tor, and  collect  and  love  them  merely  for  ihemsclves,  we 
shall  be  in  some  sense  idolaters,  and,  like  the  ancient 
world,  put  the  xwylcs  of  God  in  his  place.  But  ifj  while 
we  admire  them  and  store  them  up  and  study  them,  we 
see  in  them  his  glory  reflected,  and  in  the  cyeatuyc  love 

* N.  Piet,  il'llist.  Knt,  xvi.  !3S1. 

Organic  Kemains  iii.  t.  xvii.  f.  d. 

- Uml,  2S1— . 
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tlic  C’ur.AToii,  the  study  oi'  them,  in  eonjmietioii  willi 
that  ol'the  written  W ord,  will  be  highly  beneficial  to  us, 
and  at  the  same  time  that  it  ministers  to  our  temporal 
cniovmcnt  will  promote  our  eternal  interests. 

Taking  this  view,  I cannot  better  close  our  correspon- 
dence on  the  subject  that  has  so  long  occuj)ied  us,  than 
in  the  j)ious  words  of  one  of  our  most  admired  poets: 

“ Happy  if  full  of  days — but  happier  far, 

If,  ere  we  yet  discern  life’s  evening  star. 

Sick  of  the  service  of  a world  that  feeds 
Its  patient  drudges  with  dry  chaff  and  weeds, 

We  can  escape  from  custom’s  idiot  sway, 

To  serve  the  Sovereign  we  were  horn  t’  ohc}'. 

Then  sweet  to  muse  upon  his  skill  display’d 
(Infinite  skill)  in  all  that  he  has  made  ! 

To  trace,  in  Nature’s  most  minute  design. 

The  signature  and  stamp  of  pow’r  divine. 

Contrivance  intricate,  express’d  with  ease. 

Where  unassisted  sight  no  beauty  sees, 

The  shapely  limb  and  lubricated  joint, 
ithin  the  small  dimensions  of  a point. 

Muscle  and  nerve  miraculously  spun. 

His  mighty  work,  who  speaks  and  it  is  done, 

'I'll’  Invisible  in  things  scarce  seen  reveal’ll. 

To  whom  an  atom  is  an  ample  field : 

To  wonder  at  a thousand  insect  forms, 

'I’hese  hatch’d,  and  those  resuscitated  worms. 

New  life  ordain’d  and  brighter  scenes  to  share, 

(Jnce  prone  on  earth,  now  buoyant  ui)on  air. 

Whose  shape  would  make  them,  had  they  bulk  and  sire, 

More  hideous  foes  than  fancy  can  devise; 

With  helmet-heads  and  dragon-scales  adorn’d, 

'f  he  mighty  myriads,  now  securely  scorn’d. 

Would  mock  the  majesty  ol' man’s  high  birth, 

J)espise  his  liiilwarks,  and  im[)eo|)le  earth  : 


5G0 


I.NVI'.S'lKlA'l'fON  OF  INSISTS. 


TIicii  witii  a glance  of  fancy  to  survey, 

Far  as  the  faculty  can  stretch  away. 

Ten  thousand  rivers  pour’d  at  his  command 
From  urns  that  never  fail  througli  every  land ; 
These  like  a deluge  with  impetuous  force, 

Those  winding  modestly  a silent  course; 

The  cloud-surmounting  alps,  the  fruitful  vales; 
Seas  on  which  every  nation  spreads  lier  sails; 

The  sun,  a world  whence  other  worlds  drink  light 
The  crescent  moon,  the  diadem  of  night  ; 

Stars  countless,  each  in  his  ap])ointed  place, 

Fast  anchor’d  in  the  deep  abyss  of  space : — 

At  such  a sight  to  catch  the  poet’s  flame. 

And  with  a rapture  like  his  own  exclaim. 

These  are  thy  glorious  works,  thou  source  of  good 
How  dimly  seen,  how  faintly  understood  ! 

Thine,  and  upheld  by  thy  paternal  care. 

This  universal  frame,  thus  wondrous  fair ; 

Thy  power  divine,  and  bounty  beyond  thought, 
Adored  and  praiseil  in  all  that  thou  hast  wrought. 
Absorb’d  in  that  immensity  I see, 

I shrink  abas’d,  and  yet  aspire  to  thee; 

Instruct  me,  guide  me  to  that  heavenly  day, 

'I'hy  words,  more  clearly  than  thy  works,  ilisplay, 
'I'hat,  while  thy  truths  my  grosser  thoughts  refine, 

I may  resemble  thee,  and  call  thee  mine.''” 


Cowper’s  Kethcmcnt. 
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1. 

DE  GEMTALIBUS  ET  GENKRATIOXE  INSEC- 

TOR  L M. 

Inter  tot  et  tanta  Optimi  Creatoris  miraciila,  qiut 
Regiiuni  Animale  tantopere  illustrant,  vix  ulla  sunt  majori 
aclmiratione  digna,  et  Physiologi  eruditi  introspectioiie,  quani 
quae  ad  generationem  insectoruni  spectant.  Quamvis  cniin 
inter  sexus  organa  vertebratorum  animalium  et  insectoruni 
analogia  baud  parva  locum  habet;  numero  tainen,  figura  et 
proportione  partium,  miro  niodo  snepius  difFerunt ; et  organa 
insuper  plura  in  insectis  reperiuntur  quorum  in  vcrtebratis 
exempla  frustra  qua?siveris. 

Hoc  argumentum  tractando  duo  sunt  imprimis  considc- 
randa,  genitalia  nempe  ipsa  utriusque  sexus,  et  coitus. 

I.  De  genitalibus  in  genere  prima  observatio  erit,  “ quo 
minor  borum,  babita  corporis  ratione,  moles,  eo  magis  nervo- 
rum systema,  et  cephalicum  imprimis  ganglium,  jiredominans 
fit;  eo  major  igitur  intellectus  facultas  (instincto  naturali  con- 
sociata)  reperitur,”  ut  in  principibus,  Apibiis  nempe,  Formica, 
Scc.^  In  Hymenopteris,  iterum,  Dipteris,  et  Neuroptcris,  liaic 
organa  maxime  retracta  sunt;  dum  in  Lcpidoptcris,  Cnleo- 
pteris,  et  Orthopteris  (quorum  insuper  mascula  et  feminea 

" Hiffersrlnvf-ils  De  Inr.erl.  Gruitat.  D, 
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insigniter  inter  se  congruunt  '),  magis  cxserta  jacent*'.  Geni- 
talia plerumqiie  in  extremitate  postica  abdominis  sub  cnio  sita 
sunt"^,  sed  in  Aracliuidis  et  Lihellulinis  masculis  in  basi  ventris, 
in  Phalnngio  sub  ore,  et  in  Chilognathis  in  anteriore  corporis 
parte  subtus  latitant‘‘.  Ubi  organa  duplicantur,  ut  testes,  sem- 
per symmetrica  sunt.  Non  obliviscendum  cst  quod  in  diversis 
generibus  liabitu  externo  persimili  consociatis,  imd  in  diversis 
unius  generis  speciebus  genitalia  diversa  interdum  repcriun- 
tur'’:  sic  in  Lamellicornibus  stororar/w  {Scarabcciis,  Copris, 
iSrc.),  testes  tantummodo  sunt  Jko;  in  arboreis  (Melolontha, 
&c.)  ditodecim,  et  in  Jloralibns  [Cetonia,&.c.)  viginti-qnatiior. 
Genitalia  sunt  vel  viascida  vel  fominea. 
i.  Genitalia  snnt  j:)ems;  canalis  excretorius ; vcsiculce 

serninales ; vasa  dejerentin  ; testes;  prehensorcs ; et  semen. 

1.  Penis^  (\nQa.(X  siibstantiam  plerumque  mcmbranaceus,  at 
interdum  corneus  est,  et  intus  cavernosus";  in  Poleopteris 
apice  vagina  bivalvi  vulvam  aperiente  instructus  esP"-.  figura 
variat  admodum,  stepius  tamen  cylindricus  vel  subcylindricus 
est;  in  Blattis  apicem  versus  sensini  attenuatus*;  in  Chcrme 
Pyri  capitatus'*;  in  Vespa  vidgari  cocbleariformis' ; in  Cra- 
brone  bilobus"' ; in  Vespa  alia  quadam  incurvus  et  apice  bicor- 
nis";  in  Musca  vivipara  apice  spinosus”;  in  Mcgachilc  mu- 

" Dc  Oiitiopterd  hoc  pra'cipiie  notavit  D.  Marcel,  de  Serres 
(3Icm.  du  ]\Ius.  1810.  113  — .j  in  ([iiilnis  ve.siculic  scminalcs,  colle- 
terio ; testes,  ovariis;  vasa  deferentia,  oviductiii ; canalis  scininalis. 
ovipositori,  Szc.,  nnitud  adamussiin  respondent. 

Riftersclnv.  l)e  Insect,  (rcnital.  0. 

' Reanin.  ii.  70.  Ilerold.  Schmcitcrl.  t.  i\'.f.  '2,  3. 

■'  'rreviraniis  .br/c/naV/.  11, 33  — . Reauin.  vi.  4.3(>.  H.  Diet,  d' Hist. 
K(d.  .\i.  82.  Marcel,  de  Serr.  nbisupr.  104.  Latreille  Fum.  Xat.  .‘>24, 

Rillerscliw.  vbi  supr.  ^ Pi, ate  XXIl.  Fu'..  1.  a. 

^ Riftc'rschw.  10.  X.  Diet,  d'llist.  Xat.  xvi.  242. 
h Ibid.  iS:  XXXV.  412.  ' Gaede  Anat.  der  Ins.  t.  i.  J'.  0.  a. 

Do  Geer  iii. /.  i\./.  1 1. ‘ Reauin.  vi. /.  xvi. /.  (5,  7. 

Ibid.  t.  xviii.  f.  4.  5.  g.  " Ibid.  i.  xxvii./.  IG.  c. 

“ De  Geer  vi.  t.  iii.  /’.  17.  d,  e,  /. 
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raria  diH'ormis*;  in  'I'l/rophaga  pidri  et  qiiihiisilani  aliis  Mks- 
cidix,  spiralis'’;  in  Libclluta  cenca  et  Phalangiu  biarticniatns'-'. 
Utplurimuni  nudus  est,  sed  in  Tephrile  fimbriatus.  In  insec- 
tis  proprie  dictis  ximplex  est  hoc  organon,  in  Scorpionibus  aii- 
tein  duplex  evadit;  quod  fit  etiam  in  quibusdani  reptilibus, 
Scrpeutibus  nempe  et  Laccrtis'K 

2.  Canolis  cxcrctoriux  c concursu  vesicularum  seminaliuin 
formatur,  et  a pcne  cxcipitur  in  quo  terminat  et  cui  semen 
rcddit;  interduni  brevissimus  est,  ut  in  Blnlln'\  et  intcrdum 
iterum  prielongus,  ut  in  Blnpfc  Martisaga,  Ttjrophdga  pulri,  et 
ahis^  Plerumque  cylindricus  est,  nmsculosus,  compactus,  et 
ext  erne  tracheis  pertextus^. 

3.  Vcxicu.Uc  seminalcs  eonniventes  formant,  ut  jam  dictum 
est,  canalem  excretorium  coninuinein  cujus  prolongatio  bifida 
esse  videntur  ; vasa  deferentia  bine  cxcipiunt.  Interduni  vasa 
haec  ac  vesiculae  seminales  eodeni  loco  in  canali  excretorlo 
communi  terminant,  unde  canalis  hie  tumidior  fit'’.  Vesiculae 
supradictae  maxime  variant : modo  canalem  exhibeiit  ventri- 
cosum,  tortum,  implexum,  longissitnum  ; modo  rectum,  bre- 
viorem.  In  pleris(iue  ducc  sunt  vesiculae  seminales,  etiam  in 
Lepidopto-is  monorchidis;  in  quibusdani  {Tenebrioue  Moli- 
tore,  llydrophUo  picco)  (iuatuor'\  in  aliis  {Dtjtisco  margin  all) 
sex'’;  et,  in  Locustis  et  Blalta,  plurimtvd.  Breves  admodum 
sunt  in  Orthopleris  et  quibusdani  Colcojdcrk"' ■,  sed  in  aliis 
longissiniae ; in  Oryctc  nnsienrni  vicies,  et  in  Celonia  aurafa 

■ Hcauni.  vi.  t.  viii./.  5.  d,  c,  m. 

•>  Swamin.  Ihbl.  Xat.  t.  xliii.  f.  1 7.  a,  b,  r. 

' De  Geer  ii.  t.  xix.  /.  ll.y'.  A'.  Uk  t.  d' JIi.il.  Xal.  xi.  82. 

'*  Ibid.  XXX.  41 ; xxix.  177.  ' Gaede  Anal.  1.  i.  f.  i). 

' Ibid.  18.  Swaimn.  nbi.iupr.  A xliii.  17.  c,  d. 

" Rifferschw.  10.  ^ ibid.  22. 

' Gaede  t.W.  f.  9.  d,  c.  N.  Diet,  d' Hist.  Xat.  -xvi.  241. 

^ Swanim.  iibi  supr.  i.  223.  t.  xxii.  f.  5.  h,  i.  Hoc  insccto  et  IIp- 
drnphilo  sii[)radicto  organa  iiisunt  qua;  pro  I^rostalis  liabentiir. 

' V.  Diet,  d' Hist.  Nat.  xvi.  242.  Gaede  t.  i.  f.  0.  dd. 

“■  Ibid,  etiam  t.  ii.  /.  0.  14.  dd. 
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ter  decies  corpus  longitudine  superant In  hiscc  organis 
semen  e testibus  per  vasa  deferentia  acccptum  ante  emissio- 
nem  elaboratur. 

4.  t asa  dejercntia  ita  appellantur  quia  semen  e testibus  ac- 
ceptum  ad  vesiculas  seminales  deferunt.  Ex  utroque  teste 
unum  vas  deferens  exit,  et  si  utrinque  plures  sint  testes,  ut  in 
Meloluntha^,  Cetojiiu,  &c.,  omnia  ad  unicum  utrinque  canalem 
formandum  confluunt,  qui  vesiculis  supradictis  semen  reddit: 
interdum,  ut  in  Lepidopteris’^,  ab  his  nullo  modo  separantur, 
unum  canalem  aut  tubum  formantia  ; sed  in  aliispenitus  sunt 
distincta''.  Ex  eodem  filo  quo  contexuntur  testes  vasa  defe- 
rentia saepius  deducuntur. 

5.  Testes  organa  sunt  semen  primum  secernentia  : variant 
compositione,  numero,  et  jigura.  In  quibusdam  {^Lepidopteris  et 
Hymenopteris)  sunt  compact!  vasculis  visui  se  subducentibus; 
in  aliis  ( Orthopteris,  Neuropteris,  Dipteris,  et  quibusdam  Coleo- 
pteris)  e vasculis  brevibus  caecis  variique  voluminis  conformati 
sunt,  atque  tunica  densa  tenaci  vel  rete  tantum  mucoso  ob- 
ducti® ; vel  iterum  ex  unico  variisque  modis  tecto  canali  varie 
contorto  et  implexo,  qui  deduci  potest  et  baud  raro  massara 
ovalem  trachearum  ope  contextam  refert,  conflantur,  ut  in 
Coleopteris  Prcedaceis  tarn  aquaticis  quam  terrestribus'. 

Numero  etiam  variant  testes.  Quaedam  Lcpidoptera,  ut 
Pieris  Brassiccc,  item  Iididcc",  unico  gaudent ; pleraque  tamen 
insecta  animalia  vertebrata  hie  aemulantur,  et  testibus  instru- 
untur  duobus ; in  Nepa  cinerea  ct  reliquis  llemipteris  qua- 
tuor  vel  quinque'',  in  Melolontha  vrdgari  sex',  et  in  Cetonia 
nurata  duodecim'*,  utrinque  deteguntur.  Interdum  ex  acinis 

* Cuv.  Anal.  Comp.  v.  Ih2.  ^ (Jaedc  /.  ii.  f.  2.  c. 

' lleiolcl.  Schmdt.  t.  xxxii.  ''  (laetle  t.  ii.y’.  9. 

^ Riflerschw.  1!).  f Ibid.  ~0. 

K Marcel,  de  Serres  Alcm.  dn  Alu.'i.  1819.  11.'). 

''  Ibid.  1^28.  .Coni|).  (’uv.  Anat.  Comp.  v.  195.  cum  Swaniiu.  Bibl. 
Nat.  i.  102. 

' Cuv.  Ibid.  191 


''  Ibid. 
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pluribus  compacti  viilentur,  et  baccil'ormes  appcllari  possunt. 
In  Lamia  duodecim  glandulae  in  utroque  teste  coalitae  inve- 
niuntnr",  ct  in  Tencbrinne  Molitore  plurimae'’. 

Quoad  ^/ignram,  interdum,  ut  in  Picride  Papilionuni  ge- 
nere,  spherici  evadunt'';  in  Aclicta  pyriformes'';  in  Ape  do- 
mcstica  oblongi'';  lincares  et  longissimi  in  Carabo  coriacco,  in 
<\\.\odccies  longitudinc  corpus  superant'  ; in  Nepa  cincrca  sub- 
ovati,  et  singuli  filaniento  longo  varie  convoluto  ct  contorto 
terminati". 

In  larvis  etiam  lioec  organa  detegere  cst.  Sic  in  eruca  Pi- 
eridis  quatuor  testes  sunt  utrinque,  vel  potius  unicus  ex  qua- 
tuor  serie  ordinatis,  conflatus''.  Hi  sensini  coacervantur  do- 
nee in  sphaericum  testem  antea  descriptum  coalescant. 

6.  Prehensores'  sunt  organa  figura  varia  quibuscum  mas  in 
coitu  feniinje  anum  corripit  et  comprimit.  Quoddam  analo- 
guni  in  quibusdam  Mammaliis,  Avibus,  Piscibus,et  ReptiUbus^ 
invenitur,  sed  in  insectis  maxinie  conspicui.  Eoruni  situs, 
numerus,  ct  forma,  sunt  notandi. 

Quoad  situm — circa  foramen  per  quern  prodit  penis  sub  ano 
plerumque  sunt  inserti,  sed  in  Conope  cornu  prehensorium  in 
segmento  ventrali  antepenultimo  deprehenditur et  in  Libd- 
hdinis,  praeter  prehensores  armies,  par  est  aliud  anum  spectans, 
in  secundo  ventris  segmento  pone  penis  ipsius  situm Pre- 
hensorum  numerus  minime  constans:  plerumque  duo  sunt,  sed 
in  Teltigoniis  F.  unieus  furcatus  tantummodo  videre  est" ; in 
Lepidopteris  variis,  Conope,  Libellididis,tres  anumarmant,  dif- 
formes  tamen°;  duo  paria  C’»//ce?n  signant  Megachilem  mu- 

’ Rifferscliw.  22.  " Gacde  t.  Vi.f. !).  hb. 

" Ilerold.  Schmctl.  i.  iv.  /.  8,  !).  " Gacde  t.  ii.  f.  14.  bb. 

' Swainiii.  idiisupr.  t.  1.  f Jliffer.scinv.  21. 

Swaiiini.  t.  hi.  /'.  0.  /'.  " Ilcrold.  rdri  supr.  t.  v.f.  1,  f».  &c. 

P[. ATI,  XXII.  fm.  \.  b.  Cii\.  ubi  siipr.  V.  11.'). 

' l)c  Geer  vi.  I.  xv.  /’.  S.  d.  Ibid.  ii.  /.xix.  f.  1 1.  r. 

Itcauni.  V.  /.  xix.  /'.  1). 

" Ibid.n.t.  xxvi./.  io,  II,//.  ])e  Geer  ii.  /.xix.  y'  !). 

’’  Ucaiiiii.  iv.  /.  xl.  f.  H.  c,  c. 
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rariam^,  et  Agrioniilas'' ; in  Locust  is  veris  intra  abdomen  re- 
tracta  sunt  Iiaec  organa;  in  pupa  tamen  L.morbillosee,  in  nos- 
tro nmsspo  asservata,  quinquc  apparent;  sex  in  Formicis  De 
Geerius  detexit,  sed  in  cognato  gencre Mynnicn,  duo  tantum'"; 
qanluor  paribus  postremo  Tipula  oleracea  instructa  est.  Pre- 
Iiensorum  /bma  multifarie  variat,  imo  baud  raro  in  specie 
eaclcm : interdum  enim  prehensioni  soli  hujusmodi  instrumenta 
sunt  adaptata,  aliis  diversae  figurac  conipressionem  efficientibus  ; 
interdum  et  utroque  munere  tunguntur.  In  Pieride  Bras- 
siere, in  qua  par  niiicim,  concavo-convexi  sunt,  deltoidei,  intus 
setis  rigidis  fimbriati,  et  apice  clente  incurvo  armati'';  in 
Acrida  varia  tenues,  simplices,  recurvi ; in  Arctia  luhricipcda, 
quae  Iribus  gauclet,  laterales  sunt  concavo-convexi,  ovati,  dum 
intermedius  brevior  est,  triangularis  et  unguiculo  armatus" ; 
in  Libellida  cenea,  et  affinibus,  duo  superiores  sunt  lineares  et 
undulati,  et  profunde  bifidus^;  in  Vanessa  Ur- 

ticce  exteriores  duo  sunt  conchiformes,  par  autem  interius  un- 
guifbrme= ; in  Culice  superiores  longiores  conici  hirsuti,  infe- 
riores  breviores  et  ut  in  praecedente  ungueni  referunt*';  in 
Tipula  oleracea,  in  qua  octuplici  prehensore  anus  armatus,  val- 
vulae  omnes  figura  diversae — par  exterius  nempe  concavum 
membranaceum  reliquos  includens,  secundum  unguiculatum, 
tertium  subclavatum,  et  ultimum  fere  lunatum  ‘ ; in  Mcgachile 
muraria,  inter  alios  diversos,  unum  par  literoe  T iormam  ha- 
bet  ; in  Bombo  Ibrccps  analis  bivalvis  est  intus  ramosus  ' ; et 
in  Panorpa  cheliformis 

7.  Desmbteipso  insectorum  paucula  sunt  notanda.  Fluidum 


* Reaiiin.  vi.  /.  viii./.  4.  r,  h.  " De  Geer  ii.  t.  xxi./.  20.Z»,c. 

' Ibid.  1.  xlii.  J\  1 I.  c,  d;  1.  xliii.  /.  ].'5.  p. 

« 1 lerold.  Schmetl.  t.  iv.f. .r.r.  Iteainn.  ii.  /.  iii./  c.  /. 

f DcGeerii.  /.xix./.  ilb,c;  f.  lO.r.  « Ileaum.  ii.  /.  iii.yi  ilc.l. 

" Ibid.  iv.  t.  xl.  /.  K r.  c.  ■ Ibid.  v.  /.  iii.  f.  7,  H. 

k Ibid.  vi.  /.  viii.  /.  4.  b,c.  ' TnATK  XXll.  I’n;.  1.6. 

I’latf,  XV.  Fig.  F’.  L". 
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est  spissum,  lacteum,  granulis  repletum ; sub  lente  punctula 
numerosa,  uigra,  oblonga,  incurva,  in  illo  clctcguntur.  Quoad 
annlysin  ejus,  neque  alkalinum  ncque  acidum  est,  sed  quod- 
dain  neutrum  inter  bos  intermedium.  Ex  sanie  vel  sanguine 
deoxydato,  et  durante  coitu  copiosissime,  secernitur : in  aqua 
tepida  solvitur,  et  conquassatum  t'undum  petit:  spiritu  vini 
rectificato  supert’uso  flocculi  quidain  tbrmantur 

ii.  Genitalia  feminca  vulva  excepta  antea  tractavi liacc  est 
tubus  subcylindricus,  foramine  ovali  vel  lunato  ab  ano  di- 
stincto,  eum  matricc  eonnexus,  et  per  quern  semen  in  coitu 
transmittitur.  In  duplicem  esse  vulvam  affirmatur 

duobus  ovariis  connexum^’. 

II.  Coitus. — Coitum  insectorum  tractaturo  paucula  de  leno- 
ciniis  amatoriis,  et  aliis  ejusmodi,  quae  anteccdunt,  sunt  prae- 
dicenda.  Olfaclu  mares  Phahcnarum  interdum  femiiiam  la- 
tentem,  uti  canis  leporem,  odorantui"';  splendore  phosphorico 
Lampyridcs  et  quorundam  aliorum  insectorum  feminae  mari- 
tum  ad  lectum  gramineum  praelucent ; et  hue  referri  forsan 
debet  pluriuni  caecus  ardor  lumina  circumvolandi,  vel  etiam 
in  lumen  irruendi ; sonus  excitat  f’eminas  Tettigoniarum  et 
Gryllidanim'^,  &c.  ad  amores,  et  cantu  stridulo  qucrelisque 
amatoriis  diem  ducit  mas  cupidus,  donee  sponsa  advolat,  et 
tori  foliosi  fit  baud  invita  particeps.  Sonitu  etiam  uterque 
sexus  formidati  Anohii  mutuo  sese  provocant  ad  venerem 

In  plurimis  tamen  insectis  femina  fit  modestiac  et  pudicitiae 
exemplar,  et  non  nisi  difficillime  et  capite  averso  maris  ardori 
se  tradit.  In  insectorum  moribus  et  ccconomia  virtutum  pin- 
rimarum  typum  quendam  et  delineationem  nobis  proposuit 
Deus  O.  M.,  quern  imitari  nos  voluit,  interdum  jussit».  Sic 

■'  lliftersciiw.  1.:^.  Vide  supra.  Letter  XLII. 

‘ N.  iJicl.  d'Hist.  Xal.  XXX.  K!.  423.  Marcel,  tie  Sei'res  Mcm.du 

isi!».  s;». 

'*  Kai.  Hist.  Ins.  177.  Jiirine  llj/nwmypl.  !),  not. 

‘ V'oi . II.  p.  — . ' N.  Diet,  d' Hist.  Nat.  wwx.  233. 

“ Pror.  vi.  (i;  xxx.  23. 
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excitaro  iios  ad  laborem  indefessiim,  ad  prudentiam  item  et 
amoreiii  erga  prolem  i-bna/crt?  dedit-' : Api  ad  devotam  sui 
consecrationem,  et  omnium  facultatum  et  virium  ad  reipublicas 
emolumentum,  ad  obsequium  quoquc  verum  erga  parentes  et 
rcgcm  '■ : atque  ita,  ut  jam  dictum  est,  in  re  amatoria  insec- 
tor um  f'eminae  saepe  speciem  prae  se  ferunt  pudoris  et  casti- 
tatis,  et  virginibus  verecundiam,  virtutum  omnium  custodem, 
et  sexus  sui  ornamentum  maxime  proprium,  moribus  suis 
praedicant.  Hujus  modestiae  exemplar  insigne  praebent  Li- 
bellidince.  Qistro  amoris  concitus,  mas  feminae  collum  pre- 
Iicnsore  anali  triphyllo  arripit  el  avolat,  illam  quasi  praedam 
secum  gerens;  sponsae  sic  electae,  persuadere  in  animo  est  ut 
caudam  suam  inflecteret,  et  ad  coitum  se  daret,  quod,  ilia  in- 
vita,  fieri  nequit ; maris  enim  genitalia,  ut  antea  dictum  est,  in 
basi  ventris  sita,  feminae  vero  in  extreme  ano  ; bine,  nolente 
ilia,  vix  fit  coitus,  et  smpissime  longo  et  vano  labore,  hue  illuc 
volando  virginem  protervam  frustra  solicitat ; sed  tandem  la- 
cessitus  aquas  petit,  quas  sponsae  cauda  longa,  me  teste,  sae- 
pius  tlagellat,  donee  defatigata,  et  quasi  ex  frigido  calorem 
concipiens,  demmn  et  sensim  caudam  inflectit,  et  se  reddit 
amori'^.  Araiienm  feroeem,  saevam  etiam  in  amoribus,  mas 
caute  appropinquat,  et,  si  blanditiis  ejus  minus  propitiam 
sese  ostendat,  cito  resilit,  ne  osculorum  loco  morte  donetur : 
coitu  etiam  peracto,  })ede  vcloci  ab  uxore  se  subducit,  qua; 
ilium,  imo  post  Veneris  aurea  dona,  alias  forsan  voraret‘'.  In 
frencrc  mares  feminas  antennariim  et  abdominis  motibus  et 

O 

frictione  lenocinantur  et  ad  coitum  provocant. 

Insecta  sunt  alia,  ut  Phalencv,  jMuscidec  qumdam,  et  Apis 
domestica,  in  quibus  inversa  est  ha;c  naturae  lex  casta;  liarum 
enim  feminae  marem  petunt,  vel  blanditiis  alliciunt  ad  amores. 

Nunc  de  coilu  ipso  tractabimus,  in  quo  linec  sunt  praecipue 
notanda — modus,  stalio  rclalivn,  locus,  et  duralio. 


" Voi..  I.  \K  . 
<■  Rcaum.  vi.  — 


’’  VoL.  II.  LEi  reu  XIX. 
De  ficcr  vii.  179 — . 
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i.  Plerisque  iiisectis  penis  intrans  est,  sed  In  Muscidis 
quibusdara  inversa  est  lex,  et  feminae  tubus  retractilis  analis, 
foramen  sub  ano  niaris  penetrat  et  ita  cob'unt*.  Arancidis 
singulari  et  mirabili  prorsus  niodo  fit  coitus;  organ!  enini 
masculi  functio  partim  palpis  et  partial  membro  ventral!  dele- 
gatur:  prioribus  includitur  glans  quae  pudenduin  feniineuiu 
penetrat,  et  sic  in  utroquesexu,  palpis  ambobus  alternis  vici- 
bus  liuic  officio  inservientibus,  orgasnius  venereus  producl- 
tur,  cui  insequitur  fcecundatio,  ab  organo  vcntrali  masculo ; 
femina  tubercula  duo  supra  genitalia  sita  in  rimas  totidem 
inter  branchias  maris  immittente,  et  in  temporis  inoniento 
omnia  peracta  sunt  Listerus,  De  Geerius,  et  alii  in 
zootomia  periti,  in  palpis  latere  organuni  masculum  credide- 
runt,  sed  ex  observationibus  et  dissectionibus  Trevirani  patet, 
testes  et  vesiculas  seminales  in  abdomine  locum  habere*^;  sed 
exitus  horum  solummodo  in  orificio  ; in  palpis  e contra  est 
organum  exsertile  peneni  referens,  quod  in  coitu  erigitur  et 
fere  glandiforme  est ; hinc  deduci  potest,  ut  videtur,  quod 
utrumque  organum  pro  genitale  habendum,  et  fcecundationem 
feminae  ab  utroque  pendere. 

ii,  Statio  7-elativa.  In  plerisque  insectis,  durante  coitu, 
maris  statio  superior  est,  et  Jemince  inferior,  in  hujus  dorsum 
conscendente  illo  ; interdum  tanien  base  lex  inversa  est,  et  nia- 
rem  femina  ascendit,  quod  ipse  vidi  in  Vespa  vulgari,  et  Sca- 
tophaga  ; in  Pidice  etiain  femina  superior,  sed  more  huniano 
os  ori'' ; quod  fit  etiani  in  aliis  quibusdam  masculo  praedomi- 
nanti,  nempe  in  Cryplophago  quodam  minuto,  nostris  sub  ocu- 
lis,  in  Zygcciia,  CuUcc,  et  Phedangio In  insectis  Orlhoptcris 
et  pluribus  Ilemipteris  sexus  in  coitu  sibi  invicem  a latere  pa- 

* Reaum.  iv.  .S8.i.  *’  Dc  Geer  vii.  249,  Treviran.  Arachnid.  41. 

' Marcel,  cle  Serres  |)eucm  in  palpis  eiiin  teste  pyrifornii  in  tlio- 
racc  connexinii  esse  affirinat,  Alan,  die  A fn.i.  1819.  9.‘). 

Treviran.  Ihid.  37.  I.  iv,/.  33.  De  Geer  vii.  10. 

* Reaiitn.  ii.  72.  i.  ii./.  2.  Dc  Geer  vi.  Jl  I ; vii.  Ki.'t.  Rai.  Hul. 
Ins.  40. 
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ralleli  stant“;  sed  in  aliis  Honipleris,  saltern  in  Pentnlornale, 
more  canum  capitibus  aversis,  quod  fit  ctiam  in  quibusdam 
Tipulidis,  res  venereas  peragunt'’. 

iii.  Locus.  Interdum  in  terrain  et  inter  gramina  ; interdum 
inter  arhorum  etjruticum  ramos,  et  sub  foliis;  interdum  iterum 
super  aquas ; et  in  ipso  acre  demum  baud  raro  amoris  gau- 
diis  ultimis  fruuntur ; Inc  Ephemerae  caducae  in  ipso  venere 
choreas  ducunt,  sursum  et  deorsum,  memetipso  teste,  alter- 
natim  volitantes  * : hie  ctiam  Apuni  regina  et  mater  in  sub- 
lime fertur  maritum  infelicem  petens,  qui  voluptatem  brevem 
vita  emat  >' ; Phalcenarum  femina;  apteroc  hue  illuc  per  aerem 
inter  arbores  trahuntur  a mare  alato®;  et  quarundem  Tipu~ 
larum  marcs  a feminis  tracti,  per  aerem  item  durante  coitu 
rapiuntur.  Modeste  satis  coeunt  insecta,  utplurimum  plan- 
tarum  sub  umbra  latitantes;  et  plura  insuper,  ut  quaedam 
Tipulce^  Tineidce,  et  Bombpcidcc,  sub  cortina  alarum  abdomen 
omnino  tegente,  veneri  se  tradunt  ^ 

iv.  Duratio.  Coitus  horum  animaliura  duratio  varia,  inter- 
durn,  ut  in  Araneidts,  spatio  perbrevi  conficitur,  in  quibusdam 
tamen  plus  uno  die  opus  est.  Plures  feminas  interdum  aggredi- 
tur  idem  mas,  hoc  in  Domhyce,  Chrysomela  Polygoni,  et  Musca 
domestica  obtinet.  Aphidem  masculum  cum  qidnque  feminis 
successive  copulantem  Do  Geerius  videbate. 

N.B.  Inter  pupas  Orthopterorum  et  Hemipterorum  coitus 
inlcrdum  locum  habel,  quod  maiurioi'cm  organizatioiiem  in  his 
analogis,  quani  in  aliis  insect  is  probat. 


II. 


When  the  account  of  the  Spermathcca  ''  of  insects  was  writ- 
ten, I had  not  met  with  Dr.  Fleming’s  Philosophy  of /.oology. 


^ Do  Geer  ii.  ‘J4;  iii. 
' Ibid.  iii.  (142. 

' Dc  Geer  ii.  27(). 

‘ Dc  Gccr  iii.  62. 


''  Ibid.  iii.  242.  i.  xiii.y.  1,'). 

Huber  None.  Observ.  i.  o/ — . 
‘ Iteauin.  ii.  6.j — . 

''  Sec  above,  p.  146- 
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riie  following  passage  from  that  learned  work  proves  that  or- 
gan to  be  really  a sperm -reservoir. 

“ Impregnation  in  insects  appears  to  take  place  while  the 
eggs  pass  a reservoir  containing  the  sperm,  situated  near  the 
termination  of  the  oviduct  in  the  vulva.  ‘ In  dissecting,  says 
John  Hunter,  to  whom  we  owe  the  discovery,  ‘ the  female 
parts  in  the  silk-moth,  I discovered  a bag  lying  on  what  may 
be  called  the  vagina,  or  common  oviduct,  whose  mouth  or 
opening  was  external,  but  it  had  a canal  of  communication 
between  it  and  the  common  oviduct.  In  dissecting  these 
parts  before  copulation,  I found  this  bag  empty;  and  when  I 
dissected  them  after,  I found  it  fulH.  By  the  most  decisive 
experiments,  such  as  covering  the  ova  of  the  unimpregnated 
moth,  after  exclusion,  with  the  liquor  taken  from  this  bag  in 
those  which  had  sexual  intercourse,  and  rendering  them  fer- 
tile, he  demonstrated  that  this  bag  was  a reservoir  for  the 
spermatic  tluid,  to  impregnate  the  eggs  as  they  were  ready  for 
exclusion,  and  that  coition  and  impregnation  were  not  simul- 
taneous''.” 


III. 

Since  I wrote  the  account  of  the  disease  in  flies,  which  1 
denominated  a kind  of  plcthoru'^,  I observed  one  fixed  to  a 
pane  of  glass  in  a window,  round  which  was  a semiciicle  of 
what  ap[)cared  to  be  merely  vapour,  whose  radius  was  nearly 
thrce-fburlhs  of  an  inch.  Taking  it  for  an  aqueous  fluid  that 
had  transpired  from  the  dead  animal,  I paid  noluithcr  atten- 
tion to  it  at  that  time.  But  observing  from  day  to  day  that 
the  moisture  did  not  evaporate,  after  two  or  three  months  had 
passed  I had  the  curiosity  to  examine  it  more  closely ; and 

' I’/iil.  Tnim.  HD'i.  !«<;.  ' I’lulosoph;/  of  Zwhgi),  i.  118. 

' See  above,  p.  . 
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upon  scraping  some  of  it  off  with  a penknife,  I found  it  was  a 
white  substance  of  a fatty  nature.  Tn  this  case,  then,  the  fat 
must  Iiave  been  exploded  on  all  sides  with  considerable  vio- 
lence through  the  pores  of  the  body.  Probably  this  was  a 
more  intense  degree  of  the  ■plethoric  disease.  When  I exa- 
mined this  appearance  the  fly  had  fallen  off,  and  I could  not 
find  it. 

In  looking  over  some  letters  long  since  received  from 
J.  Hobart  Briggs,  Esq.,  (a  most  diligent  and  accurate  observer 
and  delineator  of  natural  objects,)  after  my  account  of  the 
diseases  of  insects  was  printed  ; in  one  I found  the  details  of 
a singular  instance  of  Acariasis  which  had  escaped  my  recol- 
lection, but  which  ought  not  to  be  lost. — In  July  1817  he 
found  a small  spider,  not  bigger  than  those  called  Spinners,  in 
his  garden,  which  appears  to  belong  to  Walckenaer’s  third 
family  of  Theridion,  to  the  thorax  of  which  were  attached 
four  oblong  bright  scarlet  Acari,  each  of  which  was  as  large 
as  the  thorax  itself.  He  afterwards  met  with  another  spider 
still  smaller,  attacked  by  two  of  these  swoln  parasites,  one  of 
which  apjrearcd  to  him  nearly  to  equal  the  whole  spider  in  size, 
'fhe  Acarus  was  probably  either  the  Lephis  Phalangii-',  or 
the  Astoma  parasiiicund’. 


IV. 

The  observations  on  the  chemical  composition  of  insects'' 
were  printed  before  the  publication  of  the Jirst  number  of  the 
Zoological  Journal,  in  which  is  an  able  memoir,  to  which  we 
must  refer  our  readers  for  further  information  on  that  sub- 
ject. 

^ Dc  Geer  vii.  1 IJ.  /.  vii.  /.  ft.  Latr.  (?cu.  Crust,  cl  Ins.  i.  IGl. 

’’  Dc  Geer  Ibid.  118.  /.  vii.  7,  8!.  Latr.  Ibid.  10^. 

* Voi,.  111. 
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Transactions  (Philosophical)  of  the  Royal  Society  of  London,  with  the 
Abridgements  of  Lowtborjj  and  Dr.  Shaw.  4to. 

of  the  Linnean  Society  of  London.  4to. 

of  the  Horticultural  Society.  4to. 

of  the  Society  for  the  encouragement  of  arts,  manufactures  and 

commerce.  8vo. 

(^Asiatic  Researches)  of  the  Society  instituted  in  Bengal  for  in- 
quiring into  the  history  and  antiquities,  the  arts,  sciences,  and  litera- 
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Memoirs  of  the  Wernerian  Society.  8vo. 
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arts.  8vo. 

■ de  I’Academie  royale  des  sciences  a Turin.  4to. 

y4anales  du  JV/i(seiim  national  d’histoire  naturclle.  4to. 

Mimoixci  du  Museum  national  d’histoire  naturclle.  4to. 

Acta  physico-mcdica  Academia:  Caisarca:  natura:  curiosorum.  (Aoi'd 
Acta,  Ephenicridcs,  Sec.)  4to. 

Xongl.  Fetenskaps  Academiciis  mja  hattdlingar.  Academia  regia  scien- 
tiarum  Suecana.  (^Act.  Stock.)  8vo. 

Communications  to  the  Board  of  Agriculture.  4to. 
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^4ii!iiilrs  de  chimie,  on  rccuoil  do  momoiies  concernant  la  chimie  ct  los 
arts  qiii  on  dopcndont.  Paris.  Svo. 

Annuli  di  chimica. 

liullclin  dos  sciences  natnrellcs  ot  de  gcologio  (Do  Forussac).  Svo. 
Journal  of  natural  philosophy,  chemistry,  and  the  arts  (Nicholson’s). 

— Edinburgh  medical  and  surgical. 

Zoological.  Svo. 

IMassachusetts  Agricultural.  Svo. 

de  ))hysique  (Abbe  Rozier,  &c. ).‘lto. 

fiir  dio  liehaber  der  entomologic  (Scriha).  Svo. 

Afaoazine,  Tilloch’s  Philosopliicul. 

Ma^azin  Berlinisches  (^Martini,  Berlin  nnturiil  history  Societies). 

Neuestes  fiir  die  liehahers  der  ontomologie  (^Schneider.  Svo. 

— — Neu.  entomolog.  (Fuessli,  Entomologisclio  hemerkungen.)  Svo. 

fiir  das  neueste  aus  dc  • physik  und  naturgeschichte,  &c.  {Lichten- 

berg  & Voigt).  Svo. 

* fiir  insektenkunde  (Illiger).  Svo. 

"der  ontomologie  (Dr.  Germar  und  Dr,  Zicken  Gennant  Som- 
mer). Svo. 

Encyclopediyue,  ou  journal  des  sciences,  des  lettres  et  des  arts.  Svo. 
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llcvU  w.  London  medical. 
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DICTIONARIES. 

Dictionary  of  Chemistry  (Messrs.  Aikin). 

medical  ( Dr.  Hooper’s).  Svo. 

Dictionnaire  Pliysique. 

— ’ A'ouveau  (/’//isioire  A’itturelle.  tom.  Sh.  Svo. 

des  sciences  naturelles.  Svo. 

Encyclopcedia  Britannica.  4to. 


N.  B.  Fallen’s  Motwgraphia  C'iniicum  Succice,  Diplera  Sttecue,  and  Och- 
senheinier’s  Die  Schmrltcrlinge  von  Europa,  though  omitted  in  the  note 
p.  471,  are  particularly  recommended  to  the  Entomological  student. 


EXPLANATION  OF  THE  PLATES. 


PLATE  XXI.’ 

TO. 

1.  Part  of  the  interior  of  Cossus  ligniperda.  (Lyonnet.) 

a,  h.  The  spinal  chord  and  its  ganglions,  d.  The  bron- 
chiie  connected  with  the  trachea. 

2.  One  of  the  labial  palpi  of  ditto.  (Ibid.) 

3.  Another  view  of  the  interior  of  ditto.  (Ibid.)  a.  Trachea. 

h.  Bronchise.  c.  CEsophagus.  d.  Ventricle  or  stomach. 
e.  The  lower  intestines,  ff.  The  bile  vessels,  g.  &e- 
ricterium,  or  silk  reservoir,  h.  Scalisterhm,  or  saliva 
vessel. 

4.  Part  of  one  of  the  tracheae  of  ditto,  to  show  its  coats  and 

spiral  thread.  (Ibid.)  Vol.  IV.  p.  62. 

5.  A portion  of  the  interior  of  ditto,  to  show  the  epiploon, 

or  fat.  (Ibid.)  n «.  Epiploon.  Vol.  IV.  p.  144. 

6.  Leg  of  ditto  laid  open.  (Ibid.)  aaa.  Semipenniform 

muscles  of  ditto,  b.  Their  lower  point  of  insertion  in 
the  claw,  c.  Muscles  of  the  coxa.  Vol.  IV.  p.  17S. 

7.  Nervous  system  of  the  grub  of  Oryctes  nasicornis. 

(Swamm.)  a.  The  first  ganglion  or  brain,  c.  The  re- 
maining ganglions,  forming  a thick  spinal  chord. 
d.  The  nerves  issuing  from  them. 

of  the  louse,  (Ibid.)  a.  The  brain. 

ccc.  The  ganglions,  d.  Nerves, 

9.  The  spinneret,  or  organ  that  renders  the  silk  ot  the  Cossus. 
(Lyonnet.)  Vol.  III.  p.  124. 


Vol.  IV.  Letters  XXXVII.  and  XL. 
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PLATE  XXII.^ 

FIG. 

1.  Male  genital  organ  of  a Bombas,  a.  The  male  organ. 

b.  The  prehensor.  VoL,  IV.  p.  5G2,  565. 

2.  Female  ditto  of  the  louse.  (Swamm.)  a.  The  oviduct 

with  an  egg  passing  through  it.  b c.  The  ovaries. 
d.  The  collcterium,  or  varnish  secretor.  c.  The  lower 
extremity  of  the  oviduct. 

3,  4.  Larvae  as  arranged  in  the  body  of  two  species  of  vivi- 
parous flies.  (Reaum.)  Vol.  I.  p.  254.;  IV.  p.  164. 

5.  Interior  of  postpectus.  Dynastes.  a.  Parapleura. 

b b b.  Points  of  the  postfurca,  c.  Its  stalk, 

6.  The  medifurca  of  ditto,  a.  Base.  b.  Apex. 

7.  Antefurca  of  ditto,  a.  Base. 

8.  Mesothorax.  Calandra. 

9.  Mesopbragm  and  appendage.  Dynustes.  a a.  Pieces 

adjacent,  b.  Septula,  c.  The  notch  for  the  transmis- 
sion of  the  intestines. 

10.  Part  of  metapliragm,  ditto,  a.  A kind  of  cupule  afford- 

ing a point  of  attachment  to  muscles,  d.  A deep  notch 
for  the  intestines. 

11.  Interior  of  the  upper  side  of  alitrunk  of  ditto,  a.  The 

cavity  of  the  chest  between  the  prophragm  and  meso- 
phragm.  b.  Ditto  between  the  mesopbragm  and  me- 
taphragm,  c.  Cupule^  that  afford  a point  of  attach- 
ment to  some  of  the  wing-muscles,  d.  Notch  of  the 
metaphragm. 

12.  Portion  of  the  alitrunk  of  Melolontha  vulgaris,  c.  Cupule 

attached  to  the  axis  of  the  wings. 

13.  Part  of  the  postpectus  of  Djtiscus  marginalis,  to  show  the 

operculum.  Vol.  III.  p.  580. 

14.  Part  of  the  metathorax  of  Melolontha  vulgaris,  to  show 

the  metapnystega.  Ibid.  574. 

15.  The  pseudocardia,  or  dorsal  vessel  of  Slratyomis  Chamce- 

leon.  (Swamm.) 

" Vot..  IV.  Li:iri;i<  XMI.  ; IH.  p.  581 -. 
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FIG. 

16.  a. — to.  Specimens  of  scales  from  the  wings  of  various  Le- 
pidoptera.  (Reaum.,  De  Geer.)  VoL.  III.  p.  646  . 

PLATE  XXIII. 

1.  One  of  the  prolegs  of  a caterpillar.  Cossus.  (Lyonnet.) 

a.  Its  coronet  of  spines.  Vol.  III.  p.  135. 

2.  One  of  the  spiracles  of  ditto.  (Ibid.)  Vol.  IV,  p.  8/  . 

3.  Three  of  the  hexagonal  lenses  of  a bee’s  eye,  with  their 

prisms.  (Swamm.)  Vol.  III.  p.  497. 

4.  Trunk  of  a flea  with  the  head  removed,  showing  that  all 

the  legs  are  attached  to  the  former.  Ibid.  p.  658. 

5.  Alitrunk  Dytiscus  marginalis,  exhibiting  the  wings  as 

they  are  folded  when  unemployed, 

6.  Part  of  ditto,  with  the  scutellum  and  apex  of  an  elytrum, 

to  show  the  alula.  Vol.  II,  p.  348. ; III.  560. 

7.  Anterior  and  posterior  prolegs  of  Tanypus  maculatus. 

(^De  Geer.)  a.  Posterior  proleg.  h.  Anterior  ditto. 
Vol.  II.  p.  278  ; IV.  p.  354. 

8.  Posterior  extremity  of  a pupa,  to  show  the  cremastrcc,  or 

hooks  by  which  it  is  suspended,  a.  Hooks.  Vol.  III. 
p.  210,  256  ; IV.  p.  354. 

9.  Another  specimen,  in  which  the  hooks  are  more  nume- 

rous. a.  Hooks. 

10.  Pulex  penetrans,  or  the  Chigoe.  Vol.  I.  p.  49,  102. 

1 1 . Mandible  of  the  larva  of  Myrmekon  Formicaleo.  (Reaum .) 

Vol.  hi.  p.  121, 

12.  Anal  spinneret  of  ditto.  (Ibid.) 

13  Branching  palpus,  or  feeler  of  Trombidium  holoseticeum. 

14.  Part  of  the  tarsus  of  a spider,  to  show  the  simple  and 

pectinated  claws.  (De  Geer.)  Vol.  III.  p.  691. 

15.  A pair  of  spinners  of  a spider.  (Leeuwenh.)  \ ol.  HI. 

p.  392. 

16.  A mamniula  or  teat  of  ditto.  (Ibid.) 

17.  Anus  of  ditto. 

18.  Stilt-legs  of  a dipterous  larva.  (De  Geer).  Vol.  III. 

p.  136. 


i:Xl*I.ANAllON  OF  THE  PI.AiE.S. 
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PLATE  XXIV. 

Flo. 

1.  The  bag-net.  Vol.  IV.  p.  516. 

'2.  The  landing-net.  Ibid.  p.  521. 

.'I.  .Mr.  Paul’s  net.  Ibid.  p.  517. 

4-.  The  fly-net.  Ibid.  p.  518. 

5.  The  forceps.  Ibid.  p.  520. 

6.  The  breeding-cage.  Ibid.  p.  540. 

7.  Apparatus  for  effectually  killing  large  moths,  &c.  a.  The 

upper  piece  of  the  tube.  d.  The  lower,  c.  The  sauce- 
pan. Ibid.  p.  530. 

8.  A beetle  transfi.xed  by  a pin.  Ibid.  p.  .531. 

9.  A butterfly,  ditto,  with  the  wings  set  out  by  card  braces. 

Ibid.  p.  534. 

10.  A scale  of  two  inches,  with  one  subdivided  into  lines, 
twelve  to  the  inch. 

PLATE  XXV.’ 

1.  Antenna  with  a lamellate  knob. 

2.  Ditto  Ditto 

3.  Antenna  with  a pectinate  knob. 

4.  cirrate. 

5.  with  a tunicate  knob.  Inside  view. 

6.  Outside  view, 

7.  clavate,  with  clava  solid. 

8.  serrate. 

9.  with  an  inflated  knob. 

10.  gradually  incrassate. 

1 1.  — biflabellatc. 

12.  with  a patellate  scape,  a.  Scape. 

13.  with  a solid  knob. 

14.  clavate,  with  last  joint  elongated. 

15.  broken, 

16.  — - unguiculalc.  a.  Claw. 

’ \ oL.  IV.  1).  31(5  -. 
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EXPLANATION  OE  I'HE  PLATES. 


FIG 

17. 

18.  - 
19.  - 
‘20.  ■ 
‘21.  ■ 
‘22. 
23. 
‘2t. 
2.5. 
‘2G. 
‘27. 
28. 

29. 

30. 

31. 

32. 

33. 
?A. 
35. 


Antenna  scopit'erous.  a.  Stellated  brush. 

suddenly  incrassate,  and  biserrate. 

■ — capillaceous,  and  suddenly  incrassate.  (Stoll.) 

bipartite. 

— clavate,  with  clava  subramose, 

bipectinate. 

broken. 

suddenly  incrassate. 

pectinate.  (J. 

. serrate.  9 . 

filiform,  and  submoniliform. 

auriculate,  «.  Auricle. 

appendiculate.  a.  Antenna,  b.  Appendicles. 

capitate,  with  a multiarticulate  knob. 

spiral. 

fasciculate. 

capitate,  with  a transverse  solid  knob. 

capillaceous,  or  suddenly  attenuated.^  (Latr.) 

embracing  the  eye.  Vol.  III.  p.  5‘2.o. 


PLATE  XXVI. 


1 Feeler,  maxillary,  lamellate  and  appendiculate.  a.  Ap- 

pendicle.  b.  Last  joint  lamellated.  c.  Second  joint. 
Vol.  III.  p.  •I'SO,  note  A A I rad  over  i<s. 

2 beteromorphous.  Ccrocoina. 

. fasciculate.  Ly>noxijlo)i. 

j — . incrassate. 

- clavate. 

conical. 

Y subulate. 

fusiform. 

9.  Maxilla  compound,  with  the  lobes  spinous. 

unarmed. 

10.  — " " 


Voi,.  IV.  p.  30[)-31.'j- 


Voi . 111.  4U)— -IhO.  vii.  (iSl.  e. 


i:xi’i,ANATioN  or  Till;  i‘i,Ari;s. 
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IIG 

Jl. 

12. 

13. 

M. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 
23. 
24-. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
31. 
35. 


Ma.villa  compound,  with  the  upper  lobe  biarticulatc. 
Von.  III.  p.  443. 

- with  the  lobes  penicillatc. 
simple,  mandibuliform,  lobe  unarmed.  (Mac- 


Leay.) 


- lobe  penicillatc.  (Ibid.) 
toothed.  ( Ibid. ) 


Mandibula.  Cnrculio  Hancochi  K. 

llhipicera  marghintn  K. 

Evrhinus  Icrvior  K. 

Manticora  G/tias. 

O 

Euchlora  viridis. 

ISIacraspis  tclradnclijla. 

Apogonia  gcmdlata  K. 


Labium,  &c.  of  Steiius, 
Stoynis. 


(Clairv.)  a.  Lateral  lobes  of 


tongue. 


b.  Intermediate  lobe. 

— Geoirupes.  External  view. 

Internal  view. 


Ilisfcr  mnximus.  (MacLeay.) 

Lcistiis.  (Clairv.) 

Mdoloniha  Stigma  F. 

Labrum  whiskered.  Hnlictns.  a.  Appendicle. 

Mcgadiilc, 

Pdecium  K. 

Chasmodia  viridis  INFL. 

Gcnuchus  K. 

Crcmastoddlns  Knoch.  VoL. 


III. 


p.  423. 

36.  Lateral  view  of  the  head  of  Tctraupcs  Dalm.,  to  show  the 
eye  wholly  divided  by  the  canthus. 

;17.  Fart  of  the  trunk  of  a sjiidcr,  to  show  the  position  of  its 
simple  eyes. 

88.  Eyes  compound,  columnar.  Xenos, 

39. Ejdicmera. 

10.  Eyes  compound  and  stemmata  of  Reduvius  pcrsonnlus. 
•1.1, Fuhora  lalcr)in)  ia.  Stem 

O 

mata  subocular. 


2 o 2 
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EXPLANATION  OF  THE  PLATES. 


FIG. 

42.  Eyes  compound  and  stemmata  of  Cercopis.  Steinmata 

intraocular. 

43.  Eyes  simple,  dorsal.  Phalangium. 

44.  45.  Claw-joint  of  tarsus  of  Lamia,  to  show  the  arthrium. 

4(3_ Vespa  Crabro. 

47.  Tarsus  of  Eniimiis  imperialis.  a.  The  rotula  or  ball  re- 

ceived by  the  socket  of  the  tibia. 

48.  The  penultimate  bilobed  joint  of  ditto,  with  the  arthiium 

separated  from  the  claw-joint. 

49.  Part  of  the  claw-joint  so  separated,  a.  Muscles  which 

enter  the  arthrium. 

PLATE  XXVII.^ 

1.  Head  of  Calandra  Palmarvm.  a a.  Muscles  fixed  in  the 

myoglyphides  or  muscle-notches. 

2.  Apoderus  Coryli. 

3.  Buprcstis  acuminata. 

4.  Copris.  a.  Muscles. 

5_  Elater.  a a.  Corneous  scales  analogous  to  pax- 

wax,  attached  to  the  depressor  muscles,  like  those  of 
Gcotriipes.  Vol.  IV.  p.  176. 

tibia.  Calandra  Palmarum. 

7.  End  of  thigh,  ditto,  next  the  tibia. 

3,  Dynasles.  Vol.  III.  p.  67'2.  note 

9.  Head  of  tibia  of  ditto. 

— Copris  bucephalus.  Vol.  111.  p.  671. 

1 1 . End  of  thigh,  ditto,  next  the  tibia. 

12.  Middle  coxa.  Melolontha  vulgaris,  a.  The  open  part 

which  receives  the  muscles. 

13.  Posterior  ditto,  ditto,  a,  Ihe  open  part. 

14.  Head  of  posterior  thigh  of  ditto. 

15.  End  of  ditto  next  the  tibia.  Gryllus. 

16.  Head  of  tibia  of  ditto.  Vol.  111.  p.  670—. 

17.  Lateral  view  of  ditto. 


" Vol.  111.  527,  663-. 


EXPLANATION  OF  THE  PLATES. 


FIG. 

18.  Lateral  view  of  the  head  of  the  coxa  of  Lamia,  a.  The 

point  of  attachment  witli  the  body,  or  the  orifice  through 
whicli  tlie  muscles  pass. 

19.  Back  view  of  ditto. 

20.  Posterior  trochanter  of  Ichneumon,  biarticidatc.  Vol.  III. 

p.  666. 

21.  Tibia  of  Arachnida,  to  show  the  epicnemis. 

22.  Multiarticulate  spiral  antenniform  tarsus  of  Scu/igera. 

23.  Armed  thigh.  Scaurus. 

2i. tibia.  Hispa  spinipes. 

25.  Auriculate  posterior  tarsus.  Dnsples  atcr. 

26.  Armed  anterior  ditto.  ditto. 

21.  — anterior  coxa.  Mcgachilc  Willuo-Jibiella . 

28.  trochanter.  Nccrophoru!). 

29.  Calcar  or  spur,  thumb-shaped.  Anterior  tibia  of  SjMnx 

Atropos. 

30.  Calcar  of  posterior  tibia.  Qinas  qfer. 

31.  anterior  ditto.  Zahnu^  mhhus. 

O 

32.  ■ ■ - ■ intermediate  ditto.  Acanthopus  splendidus. 

33.  posterior  ditto,  Ammophila  vulgaris. 

34'. Accudhopus  sple?ididus. 

35.  intermediate  tibia.  Cimhex  ViteUincc. 

36.  Calcar  and  velum  of  anterior  ditto.  Aph  mellifica.  a.  The 

notch  in  the  first  tarsal  joint. 

37.  Claws  of  Anomala  Frischii. 

38.  Macraspis  quadrivittata. 

39.  Serica  hrunnea. 

■lO.  Meloloniha  vidsaris. 

O 

■■H.  Posterior  tarsus.  Acheta  monstrosa. 

42.  Part  of  tarsus  of  Scolopeiuha, 

43.  Lebia,  to  show  pectinated  claws. 

44.  Phanceus. 

45.  Part  of  tibia  of  Onifis  Apelles  to  show  its  very  mi- 

nute tarsus.  Vol.  III.  p.  337. 

46.  Double  claws  of  Oxi/pteruni . 

1-7.  Claws.  Anonlngnathus. 
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FIG. 

■iS.  Claws.  Hoplia.  Anterior  tarsus. 

4,9^ Melolontha  subspinosa. 

50.  Pecten  of  Scorpio  europceus. 

51,  Claw  of  Hoplia,  posterior  tarsus. 

52,  Meloe  variegata. 

53.  Pulvilli  and  claws  of  the  Asilidce. 

54^ — Tabanus. 

55  — Hive-bee, 

Piilvilli  and  pseudonychia.  Lducanus  Cervus. 

- Cetonia  Lanins. 

58.  Segment  of  the  body  of  luhts.  Showing  that  two  pairs 

of  legs  are  attached  to  each  segment  ^ 

59,  Tarsus  of  Prioccra,  with  involute  pulvilli. 


(50.  Nmnus  Anseris. 

61,  Xenos  PecJcii. 

62,  ~ Meliliophagiis  K.  Vol,  1.  162.  IV.  225. 

63,  Acariis  Ricinus.  (De  Geer.) 


PLATE  XXVIII. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 


Inside  of  elytrum  of  Dytiscns  marginalis 


Dynastes  Alocus.  Part  of  113410- 

derma  peeled  oft. 

Part  of  ditto  of  Dnprestis  vittata,  to  show  the  axis. 

— Passalus. 

Dynastes. 

Elater  sulcatus,  to  show  the  epipleura. 

Blaps  Iclhifera,  ditto. 

Dynastes  quadrispinosus,  ditto. 

Alitrunk  and  part  of  tegmina  and  wings  of  Loensta. 
a.  Space  marked  by  the  transverse  nervure  in  which  all 
the  nervures  of  the  anal  area  terminate.  Vol.  III. 

p.  620. 

* N.B.  The  transverse  lines  in  tlie  figure  are  merely  impressed, 
and  do  not  represent  a segment. 
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bMO. 

JO,  Alitruiik  and  part  of  elytra  and  wings  of  Mclolonthu  hur 
ticola. 


II. 


12. 

13. 


U. 

15. 


16. 

17. 


________  tcgniina  and  wings  of  Fidgnrn  lalrr- 

narin.  Postfracnum  funiculate,  with  an  clastic  pail 
marked  a.  Vol.  III.  p.  560. 

liemelytra  and  wings  of  Penlatoma. 

wings  of  Panorpn. 

2'richoptcra. 

Lepidoptcrn.  Geomdrn. 

— — ' ■ — - Lepidoplern. 

Diptera- 


ls. Wing  of  Chermcs  Fraxiid. 

19.  Tegmen  of 

20.  Ixsus. 

21.  Wing.  Cercnpis  sanrrtiitio/eiila, 

22.  Locust  a. 

2.3.  Hemelytrum  ol'  RedaviKs  'c 


PLATE  XXIX.' 


1.  Gills  of  a spider.  (Treviran.) 

2.  Scorpio  europecus.  (Ibid.) 

3.  Aeriducts  of  larva  oi‘  Ejdieni era  fusco  grisen.  (Dc  Geer.) 

VoL.  IV.  p.  58. 

4.  ' vespertina.  (Ibid.)  Ibid. 

5.  ..  ■ ■— — vuhguta.  (Ibid.)  Ibid. 

6.  - — Siallis  httaria.  (Ibid.)  Ibid. 


p.  57—. 

7.  Thread-like  ditto  of  the  upper  and  under  side  of  the  larvae 

of  Trichoptera.  (Ibid.)  Ibid.  p.  56. 

8.  Part  of  the  body  of  the  larva  of  a Lihclhdn,  laid  open  to 

show  the  trachem.  (Ileaum.)  o.r/  r/.  Tracheae.  V01..IV. 
p.  65. 

9.  Part  of  the  imago  of  ditto.  (Ibid.)  a.  Vesicles  that 
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terminate  the  tracheae,  b.  Oblong  ditto.  Von.  IV. 
p.()S. 

10  Pupa  of  Corethm  adiciformis.  (De  Geer.)  a.  b.  Vesicles 

connected  with  the  tracheae,  c.  Tail.  Vol.  IV.  p.  67. 

1 1 Part  of  the  head  of  Glomeris  zonalis.  a.  Pseudo-spiracle. 

Vol.  III.  p.  494-. 

12.  Part  of  the  trunk  of  Staphylimtx  olens,  to  show  its  ante- 

pectoral  spiracle.  Vol.  IV.  p.  43. 

13.  Part  of  the  abdomen  of  Pneimora.  a.  The  series  ot 

ridges,  by  striking  the  hind  leg  over  which  they  pro- 
bably  produce  their  noise.  Vol.  II.  p.  395  ; III.  p.  340. 

I f.  Underside  of  part  of  the  alitrunk  of  Lygceiis  sexmacu- 
latus  K.  MS.  b.  Branchiform  apparatus  between  the 
scapula  and  parapleura.  Vol.  IV.  p.  45. 

j — Pentatoma  riifipes. 

a.  Corrugated  membrane,  b.  Apparent  fringe  of  hairs 
or  bristles.  Ibid. 

16.  Spiracle  of  larva  of  Oryctes  vasicoriiis.  (Sprengel.) 

Dyliscns  vmrgiiirdis.  (Ibid.) 

18.  Part  of  the  trachea  and  bronchiae  of  the  pupa  of  Smeriii^ 
thus  Populi.  (Ibid.) 

19  Spiracle  of  the  imago  of  Oryctes  uasicornis.  a.  The  boss. 
(Ibid.) 

20.  Dorsal  spiracle  of  Scidigera. 

21.  Pencil  of  hairs  attached  to  a supposed  respiratory  plate 

in  certain  Noctucc.  Vol.  IV.  p.  60. 

22.  Part  of  the  back  of  the  abdomen  of  the  pupa  of  a Penta- 

toma. a.  Pseudo-spiracle,  b.  Connecting  corrugations. 
Vol.  III.  p.  714. 

23.  Unilabiate  spiracle  of  Gonylcptes. 

24.  Portion  of  ventral  segments  of  abdomen  of  Aradus  land- 

valus  K.  a.  Tobaccopipe-shaped  organ  near  the  ven- 
tral spiracles.  Vol.  III.  p.  714. 

25.  Part  of  the  back  of  the  alitrunk  of  Bclostoma  grandis,  to 

show  the  metapnystega?  or  rather  si)iracle.  V^)! . 111. 
p.  .574 ; IV.  p.  45. 
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26.  Pseiulo-spiracle  of  Epeirn  cancriformis.  Vol.  III.  p,  Tl.'j- 

27.  Part  of  the  ventral  segments  of  the  abdomen  of  Lijgana 

compressipcs,  a.  Psendo-spiracles. 

2S.  Portion  of  dorsal  segments  of  Dptiscns  marginalis,  to 
show  the  large  anal  spiracles.  Vol.  IV.  p.  42. 

29.  Pliimiform  gills  in  the  mouth  of  the  spiracles  of  the  larva 
of  Cossus  Ugniperdn.  (Sprengel.) 

PLATE  XXX. 

1.  Brain,  spinal  chord  and  ganglions  of  a full-grown  cater- 

pillar of  P/cm a.  The  brain,  b.  The  dou- 
ble spinal  chord,  c d.  Ganglions  with  a portion  of  their 
nerves.  ’ 

2.  Brain,  spinal  chord  and  ganglions,  after  two  days,  when 

the  chord  is  shortened, 

when  the  animal  is 

become  a pupa. 

4.  when  it  has  been  a 

pupa  six  days. 

5.  — ■■  ■ — just  before  it  assumes 

the  imago- 

6.  ■ when  it  has  become 

a butterfly.  Vol.  IV.  p.  24 — , 

7.  Intestinal  canal  of  the  caterpillar,  a.  Saliva  vessel,  b.  Silk 

reservoir,  c.  GuWet  oy  cesopbagus.  rf.  Stomach,  eee.  Bile 
vessels.  /.  Large  intestine,  g.  Rectum. 

S.  •"  — after  it  has  assumed  the 

pupa  tivo  days. 

9. ■ after  eight  days.  a.  Crop 

or  honey-stomach,  first  .showing  by  the  dilatation  of  the 
base  of  the  oesophagus. 

10.  ■ - a.  Honey-stomach  be- 

come a lateral  appendage  of  the  oesophagus  b. 

11.  — ' - of  the  butterfly.  «.  Honey-stomach 

b.  Qisophagus.  c.  Small  intestine  become  very  long. 
d.  Rectum.  Vol,  IV.  p.  112 
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FIG. 

12.  Anal  portion  of  the  interior  of  the  female  butterfly. 
a.  Ovaries,  b.  Oviduct,  c.  Colleterium  or  varnish 
secretor.  d.  Spennatheca  or  sperm  receptacle,  e.  Part 
of  the  spinal  chord,  f.  Rectum,  g.  A secretory  organ 
filled  with  a thick  white  fluid,  which  is  supposed  to 
lubricate  the  passage.  Vol.  IV.  p,  126. 
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EXPLANATION  OF  THE  PLATES. 

VoL.  I. 


PLATE  1. 

COLEOPTERA. 

Fig.  1.  Calosoma  Sycophanta. 

2.  Stapbylinus  cyancus. 

3.  Siagonium  quaclricorne,  Nov.  Gen.  K.  niagnlfietl. 
i-.  Maltliinus. 

5.  Molorchus. 

6.  Meloe. 

Dermaptera. 

7.  Forficula  gigantea. 

PLATE  II. 

Strepsiptera. 

1.  Xenos  Peckii.  Linn.  Tra)is. 

Orthoptera. 

2.  Acheta  Gryllotalpa. 

3.  Blatta  germanica. 

Hemiptera. 

4.  Ledra  aurita. 

.7.  Ciniex  rufipes. 

PLATE  III. 

Lepidoptera. 

1.  Papilio  dispar  mas  ? 

2.  Sesia  asiliformis. 

3.  Bombyx  pulcliella. 

T RICHOPTERA. 

4.  Pliryganea  varia? 

Neuroptera. 

.7.  Libcllula  canccllata. 

(}.  Rapbidia  nolata,  Fab.  Mnnliss. 


EXPLANATION  OF  THE  PLATES. 

VoL.  II. 


PLATE  IV. 

Hymenopteka. 

Fig.  1.  Sirex  Gigas. 

2.  Evania  appendigastcr  magnitied. 

3,  Nomada  Marsliainclla. 

Diptera. 

'1*.  Pedicia  rivosa. 

.5.  Sericomyia  Lapponuin. 

PLATE  V. 

1.  Oxypterum  Kirbyanum.  Leach,  magnitied. 

Afhaniptera. 

2.  Pulex  irritans  magnified. 

Aptera. 

3.  Ricinus  Pavonis  magnified. 

4.  Aranea  marginata.  Donovan. 

5.  Cheliter  cancroides  magnified. 

6.  Scolopendra  I'orficata. 


[This  leaf  lias  been  repi-intcd  for  tlic  accoininodatioii  of  those  wlio 
may  (irefer  binding  tlie  Plates,  Iiulexes,  and  Synoptical  fable,  in  a 
separate  voknnc.j 


ANATOMICAL  I NDEX 

VoL.  III.  351- — . 


Abdomen,  387,  699;  iv.  350. 
Acetabulum,  384,  439. 

Aculeus,  391. 

Adminicula,  255;  iv.  354. 
.■\criductus,  iv.  50,  353. 

Alas,  618  ; iv.  335. 

Alitruncus,  37  J,  .547;  iv.  330. 
.\llux,  386. 

Alula.  373,  381,  625  ; ii.  358. 
Amphiarthrosis,  431,  note. 
Antef'urca,  369,  586. 

Anteimic,  366,  510;  iv.  316. 
Antepectus,  368,  543;  iv.  328. 
Antlia,  362,  469. 

Anus,  390. 

Apoph^'sis,  429. 

Appendices,  391. 

Appendicula,  355. 
yVreas,  374,  597,  607,  614,  623. 
Areolm,  375,  625,  632  ; iv.  341. 
Arthrium,  386,  684. 

Articulatio,  408,  596,  606,6 1 4, 6 1 9, 
655,  664,  670,  682,  699. 

Axis,  372,  374,  607,  614,  619. 
Basis,  361. 

Brachia,  369,  5 16;  iv.  329. 
Brancbim,  iv.  60. 

Bronchia?,  iv.  61. 

Bulbus,  366,  516. 

Bulla;,  626. 

Calcaria,  370,  385,  676. 

Calx,  386. 

Canalis  cxcrctorius,  iv.  563. 
Canthus,  365  ; iv.  313. 

C.'apitulum,  366  ; iv.  322. 


Caput,  355,  405 ; iv.  30.5. 
i Cardo,  357,  440. 

Cauda,  389  ; iv.  351. 

! Caudula*,  392. 

Centris,  389,  717. 

I Ceplialopbragma,  367. 

I Cephalotheca,  249. 
i Ceratheca,  250. 

. Cerci,  392. 

Cerebrum,  iv.  7. 

I Chela,  462,  463. 

I Chorcidcs,  497. 

I Clavicula,  369,  663. 

Clavola,  366,  517. 

Coecum,  iv.  102. 

Collare,  371,  .548. 

I Collcterium,  iv.  126. 

Colliim,  367,  526. 

: Cominissura,  381. 

1 Coriuin,  .373,  401. 
j Cornea,  4 96. 

Coronula,  369,  385. 

I Corpus,  354  ; iv.  304. 
j Corysterium,  iv.  127. 
i Coxa,  384,  663  ; iv.  3 16. 

I Cremastra?,  256  ; iv.  354. 

I Cubitus,  369,  670. 

I Cultclli,  362. 

Cuius,  390. 

Cytotheca,  350. 

Dentes,  356,  438. 

Diarthrosis,  404,  note. 
Digitulus,  676. 

Digitus,  .386. 

Dorsolum,  372,  5.53  ; iv,  331. 


N.B.  AVlicre  tlie  volume  is  not  indic.itcd,  the  third  is  to  be  innlcrstood. 
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Duodenum,  iv.  loi. 

Dura  mater,  iv.  7. 

Elastes,  389,  715. 

Elytra,  372,  595 ; ii.  347  ; iv.  333. 
Euarthrosis,  404,  412,682. 
Endosternum,  393,  586. 
Epicnemis,  385,  670. 

Epidermis,  401. 

Epigastrium,  388,  70S. 
Epipharynx,  359,  458. 

Epipleura,  373,  598  ; iv.  334. 
Epiploon,  iv.  144. 

Epistomis,  476. 

Ereisma,  iv.  353. 

Esoderma,  403. 

Exoderma,  402. 

Facies,  364. 

Fmcifurca,  353. 

Femur,  384,  667 ; iv.  347. 

Fila,  392. 

Fistula,  362. 

Flosculus,  392. 

Foliola,  392. 

Foramen,  389. 

Forceps,  391. 

Forfex,  391. 

Frmnum,  378,  559. 

Frons,  365,  484. 

Funiculus,  389,  701. 

Furca,  392,  715. 

Fusi,  392. 

Fusulus,  iv.  352. 

Ganglia,  iv.  8. 

Gastrotheca,  251. 

Genas,  365,  488. 

Ginglymus,  404,  431,  682. 
Glossotlieca,  250. 

Gomphosis,  433. 

Gonytheca,  384,  670. 

Gula,  367. 

Halteres,  381;  ii.  358. 

Hamuli,  381;  ii.  357. 

Hamus,  376;  ii.  353. 
Haustellum,  361. 

Hemclvtra,  373,  613  ; iv.  335. 
Humei-us,  369,  667. 
Hypochondria,  .388,  709. 
Hypoderma,  373,  600. 
Hypopharynx,  359,  458. 
Hypopygium,  390,  707. 


Ileum,  iv.  101. 

Incisores,  356. 

Intestina  yjffrt’rt,  iv.  101, 
magna,  iv.  102. 
loterium,  iv.  127. 

Jejunum,  iv.  101. 

Jugulum,  367,  526. 

Labella,  361. 

Labium,  355,  420. 

Labrum,  355,  418  ; iv.  309. 
Laminae,  362. 

Laniarii,  357. 

Ligamenta  Nuchm,  iv.  176. 
Ligula,  363. 

Lingua,  358,  451  ; iv.  312. 

Lobi,  358,  442. 

Lobuli,  377. 

Lora,  367. 

Mammulae,  392. 

Mandibulm,  356,  428 ; iv,  309. 
Manitruncus,  368,  534 ; iv.  326. 
Manus,  370,  681. 

Mastigia,  150;  ii.  252;  iv.  353. 
Maxillae,  357,  439  ; iv.  309. 
Medifurca,  379,  587. 
Medipectus,  378,  562. 
Meditruncus,  548. 

Medulla  spinalis,  iv.  8. 
Mcmbrana,  374,  615. 

Mentum,  355,  424. 
Mesopliragma,  379,  583. 
Mesosternura,  379,  566. 
Mesostethium,  382,  576. 
Mesothorax,  371,  548  ; iv.  330. 
Metaphragma,  382,  584. 
Metapnystega,  381,  574. 
Metasternum,  383,  579. 
Metathorax,  379,  570 ; iv.  348. 
Mola,  357,  437. 

Molares,  357. 

Molula,  385. 

Mucro,  388, 

Musculi,  iv.  168. 

Myoglyphides,  367,  527. 

Nasus,  364,  475;  iv.  313. 
Nervi,  iv.  14. 

Neura  costalis,  375,  627. 

postcoslalis,  376,  628. 
mcdiastina,  376,  627. 
exicrno-metlia,  376,  628. 
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Xciira  suhe.vlcino-iiifdin,  liiti. 
inlcrno-mcdia,  37(!,  628. 
subintcnio-media,  376. 
analis,  377. 
axillaris,  377. 

Neiira:,  37.7 ; iv.  34o. 

subcosinlcs,  376. 
spuruc,  377. 

Xoili,  389. 

Xiiclia,  367. 

Occiput,  365,  487. 

Oculi,  365,  490;  iv.  313. 
CEsopliagus,  iv.  98. 

Opcrciila,  383,  580. 

Ora,  368,  536. 

Os,  355  ; iv.  308. 

Osniatcriuin,  iv.  128. 

Ovaria,  iv.  148. 

Oviiluctus,  iv.  148. 

Ovipositor,  390;  iv.  151,  351. 
Palatum,  455. 

Palma,  370. 

Palmula,  370. 

Palpi,  iv.  310. 

maxdlarcs,  358,  447. 
lubialcs,  ^56,  425. 
Papillm,  402. 

Paraglossac,  359. 

Parapleura,  382,  577. 
I’arastigaia,  377. 

Patagia,  366,  539. 

Patella,  664. 

Pectines,  383,  696. 

Pectus,  393. 

Pedes,  653;  iv.  343. 

informed  a,  379. 
postici,  383. 

Pedicellus,  366,  517. 
Peristethium,  378,  562. 
Pessella,  384. 

Petiolus,  389. 

Pharynx,  359,  456. 

Phialum,  375,  600,  625. 
Phragma,  368,  582. 

Pia  matei’,  iv.  7. 

Planta,  385. 

Plantula,  386. 

Pleura?,  380,  574. 

Pny.stega,  378,  562. 

Podex,  390,  707. 


I’ollex,  370. 

Postdorsolum,  380,  570;  iv.  348. 
Postfrienum,  380,  572;  iv.  349. 
Postfurca,  383,  588. 

Postnasus,  364,  483. 

Postpeclus,  382,  579. 
Postscutcllum,  380,  572;  iv.  348. 
Potruncus,  570. 

Proboscis,  361,  466. 

Promuscis,  360,  464. 

Propedes,  134 ; ii.  288;  iv.  353. 
Prophragma,  371,  582. 
Prosternum,  369,  544. 

Prostheca,  356,  439. 

Prothorax,  368,  535 ; iv.  326. 
Pseudo-cardia,  ii.  29  ; iv.  82. 
Pseiulo-nychia,  386. 
Pseudo-pecten,  iv.  389. 
Pseudo-spiracula,  713. 

Pteropega,  372. 

Pterygium,  381. 

Pulmonarium,  713. 

Pulvilli,  386,  692. 

Pylorus,  iv.  99. 

Rectum,  iv.  102. 

Respiratoria,  iv.  48. 

Rete  mucosum,  401. 

Retina,  497. 

Retinaculum,  391. 

Rhinarium,  364,  481. 

Rostcllum,  363,  4 72. 

Rostrulum,  362,  471 . 
l?otula,  429,  664. 

Rumulfe,  iv.  353. 

Saceuli,  iv.  63. 

Scalpella,  361 — 363. 

Sca[)nla,  309,  664. 

Scapularia,  378,  564. 

Scapus,  366,  516. 

Scutellum,  378,  555;  iv.  331 
Segmenta,  387,  706. 

Seusorium  commune,  iv.  18. 
Septula,  382,  585. 

Sericterium,  iv.  122. 

Sialisterium,  iv.  124. 

Si|)homili,  393. 

Siphunculus,  363. 

Solea,  .386,  692. 

Solenaria,  362. 

Spermatheca,  iv.  14  6,  57n. 
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Spicula,  ;J9l. 

Spiracula,  368,  379,  382,  387, 
388  ; iv.  37. 

Squama,  389. 

Stemmata,  365,  504;  iv.  315. 
Sternum,  393,  344. 

Stigma,  377 ; iv.  343. 

Stipes,  357,  441. 

Styli,  392. 

Subfacies,  366,  526. 

Syneurosis,  431,  note. 

Synovia,  429,  656. 

Syringia,  150;  iv.  353;  ii.  252. 
'J'alus,  385. 

Tarsus,  385,  681  ; iv.  346. 
Tegmina,  373,  606 ; iv.  335. 
Tegulae,  377. 

Tempora,  365,  489. 

Tenclo,  381  ; ii.  353. 

Terebellae,  391. 

Tergum,  387. 

Testes,  iv.  564. 

Theca,  361. 

Thorax,  393. 

Tibia,  384,  670;  iv.  347. 

Torulus,  366,  515. 


Tracheal,  iv.  61. 

Trochanter,  384,  644  ■ iv.  346. 
Trochlea,  701. 

Trophi,  355,  417;  iv.  308. 
Truncus,  367,  529  ; iv.  326. 
Tubulus,  363,  390.  _ 
Tyn)panum,  388  ; ii.  205. 
Umbones,  368. 

Unci,  390. 

Ungues,  358,  445. 

Unguiculi,  386,  690. 

Ungula,  386,  684. 

Uvea,  497. 

Vagina,  361. 

Vaginula,  390. 

Valvae,  391. 

Valvulae,  362. 

Yasa  deferentia,  iv.  564. 

kepatica,  iv.  103. 

Velum,  370. 

Venter,  388. 

Ventriculus,  iv.  99. 

Vertex,  365,  486. 

VesiculcE  respiratori<B,  iv.  66. 

seminalcs,  iv.  563. 
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Abbreyiatus,  2Gl.c",  GGS./',  3-15. 
Acclivis,  208. 

Acliatiims,  288. 

Acitlus,  301. 

Acics,  204. 

Aciuacicatiis,  262. 

.•Vcinacitbrniis,  265. 

Acqnisitiis,_/'',  345. 

Afucluctus,  271. 

Aculeiforniis,  M,'  352. 
Acuminatus,  205. 

Aciitiis,  204. 

Adhaerens,  d,'  310. 

Adiaphanus,  285. 

Adjunctus,  C.  350. 

Adnatiis,  d,'  310.  v',  340. 
Aduncus,  D,  351. 

-linens,  283. 

/Equalis,  /,"  336. 

.'Equatiis,  269. 

-Equidistantes,  344. 

-Eniginosus,  281. 

Alatus,  a,  328.  34  7. 

Albiis,  278. 

■Miformis,  d",  335. 

Alliaceiis,  301. 

Ambiens.  «.  327. 

Ainbidatoriiis,  /',  345. 
•Amethystinus,  283. 

.Aniplectcns,  c.  331. 

■Ample.xiis,  A.  306. 

Anipliatiis,  c".  334. 

-Aiiceps,  267. 

.Aneiirosus,  f."  340. 

Angularis,  /c.'"  342. 

Angulat'is,  328. 


Angidoso-undidatus,  290, 
.Aiiguliis,  c.'"  333. 

humcralix.  //'  339,  340. 
scutcllaris.  f."  339,  340. 
posterior,  f,"  339,  340. 
analis.  f,"  339,  340. 
Angustatus,  260.  k,  323. 
Augustus,  260.  /,"  338. 

Annulatus,  291. 

Annulus,  285. 

Antennifonnis,  A".  311. 
Antepectoralis,  344. 
Anterior,//,  314./,"  335./'  r',  34.5. 
Apertus,  c',  309.  k,  318,  c,  330. 

k,'"  341.  t',  348. 

Apex,  268,  294.  c."  333. 
•Apiculatus,  295. 

Appendiculatus,  h",  sil.  k,  325. 
.Applicans, /"  337. 

Approximatus,  k,  316.  rff,  344. 
A[)terus,  343. 

Arcuatus,  263. 

Arcatus,  c.  331.  341. 

Areolatus,  291.  /•",  341. 
.Argenteus,  283, 

.'Vrniatus,  b,  329. 

Armillatus,  291. 

Aroniaticus,  302. 

.\rticulus,  297.  k,  325. 

Ascendens,  298.  k,  332. 

Asper,  277. 

Ater,  282. 

Atniosphtera,  287. 

Atonnis,  285. 

.Attennatus,  260.  k.  319, 
Aurantius,  279. 


c.  " r'-n to  is  not  indic.atcd,  the  fotirtk  is  to  bo  under, 
stood.  Ihe  reader  wall  also  be  pleased  to  observe  that  tlio  references  to  Partial 


- wuscivc  uiHi  ulc  rcrt-miccs  to  t'artial 

b^d^rttlSToriri"''""'''^  l>a'  t,  as  given 
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Aureus,  283. 

Auricula,  301. 

Auriculatus,  k,  325.  «,  328. 

330.  c",  333. 

.‘\zureus,  280. 

Badius,  282. 

Barbatus,  277.  k,  32‘1. 

Basis,  268,  294.  c",  333. 
Biarticulatus,  325. 
Bicaudatus,  338. 

Bifid  us,  296. 

Bipalpatus,  308. 

Bipartitus,  296.  k.  321. 
Bipectinatus,  k,  321. 
Bisectus,  305.  g~.  330. 
Biserratus,  k,  320. 

Brevis,  k,  317. 

Brevior,  k,  317. 

Brevissimus,  k,  317 
Brunueus,  282. 

Buccatus,  A.  307. 

Caelatus,  273. 

Caeruleus,  281. 

Caesius,  281. 

Calcar,  300. 

Calcaratus,  s”,  348. 
Calceoliformis,  267. 

Callosus,  258. 

Calvus,  277. 

Cainpanulatus,  k,  325. 
Canaliculatus,  272. 
Caualifonuis,  zi',  349. 

Canalis,  294. 

Cancellatus,  291. 

Capillaceus,  k,  322. 
(Japillaris,  k,  319. 

Capistratus,  A,  307. 
Ca|iitatus,  k,  322. 

Capituliun  fssile,  k,  322. 

tiinicaiiun,  323. 
solidtim,  323. 
injiatuvi,  323. 
Carinatus,  272. 

Carncus,  279. 

Carnosus,  259. 

Cartilagincus,  258. 

Caruncula,  301.  iii.  539. 
Castancus,  282. 

Catcnulatus,  274. 
Caudatus,/",  338. 


Centipes,  f,  344. 

Cernuus,  A.  305. 

Cerviculatus,  «,  327. 

Cervinus,  281. 

Chalybeus,  283. 

Chelatus,  c',  309. 

Chelit’erus,  D,  351. 

Chrysalis,  i.  67. 

Cicatricosus,  272. 

Ciliatus,  278,  315.  k,  321. 
Cimicinus,  301. 

Cincreus,  279. 

Cingcns,  h,  314. 

Cingulatus,  291. 

Cinnamomcus,  282. 

Circularis,  261. 

Circuniainbiens,  a.  327. 
Circumseptus,  340. 

Cirratus,  k,  321. 

Cirrosus,  277. 

Cirrus,  277. 

Clathratus,  272. 

Clalhrosus,  271. 

Clavatus,  263.  k.  322. 
Claviformis,  267. 

Clypeatus,  A,  307.  a,  327.  s",  329. 
Coalitus,  299,  305.  c,  330.  k' , 331 . 

zi',  349.  C,  350. 

Coccineus,  280. 

Coccus,  343. 

Coleoptra,  c",  333. 

Colliforniis,  a,  326. 

Colligatus,  299. 

Columnaris,  h,  315. 

Coinatus,  278. 

Communis,  293. 

Compactus,  304. 

Comj)lanatus,  272. 

Complctus,  i.  67. 

Complicans,  <•",  334. 

Compositus,  301.  d',  310.  li,  314. 
k,  324. 

Comprcssus,  259. 

Concavus,  269. 

Conchiformis,  g",  332. 

Concolor,  291. 

Con/luens,  292. 

Congloincratus,  li.  314, 

Conicus,  265. 

Connatus,  299.  k,  317. 


0KISM01A)GICAL  INDEX. 


Coiinectens,  341. 
(\)nnivens,  293.  33 

Conspcrsus,  288. 
Constrictiis,  268. 
C’onsiuus,  274. 
C'oiitigiuis,  292.  k.  317. 
Coiivergens,  299. 
Convexus,  269. 
Convolutiis,  k,  318. 
Convolven.-;,  d",  335. 
Corbiciilatus,  s",  347. 
Cordatus,  261. 
Cordiforniis,  265. 
Coriacciis,  258. 
Cornells.  258. 

Cornu,  laminatus,  300. 
nutans,  300. 

Coronatus,  340.  f, 
Corrugatus,  274. 
Costalis,  k'",  342. 
Costatus,  272. 

Crassus,  260.  k,  319. 
Crenatus,  296. 

Crepera,  2S5. 

Crinitus,  278. 

Crispus,  293. 

Cristatus,  272.  k,  323. 
Croceus,  279. 
Cruciato-complicatus,  J 
Cruciato-incumbens,  /" 
Cruciatus,  296.  a,  328. 
Crustaceus,  258. 
Crystallinus,  283. 
Cubicus,  261. 
Cucullatus,  328. 
Cucumiforniis,  265. 
Cultratus,  263. 
Cultrifbrmis,  266. 
Cuneatus,  262. 
Cuneiformis,  265. 
Cupreus,  283. 
Cuspidatus,  295. 
Cyaneus,  280. 
Cylindricus,  267. 
Cynibiformis,  305. 
Deauratus,  284. 
Dfciduus,/’',  344. 
Declivis,  298. 

Decolor,  291. 
Deciissatus,  297. 


GOD 


336. 


354. 


337. 

, 337. 
v\  349. 


Dcriexus,  k,  318.  338. 

Deliisccns,  c",  321. 

Deltoiilcus,  266. 

Dens,  300. 

Dentatus,  297.  c',  .309.  d',  310.  k, 
320. 

Dcnudatus,  339. 

Depressus,  219. 

Descendens,  298. 

I Detectus,  t",  335. 
j Dcuteroinesus,  k"\  343. 

Diaphauiis,  285. 
j Dicerus,  k.  316. 
j Dichotonnis,  297. /"j  337. 
j Didyinus,  293.  k'",  342. 

I Digitatus,  s",  329.  338. 

I Dilatatus,  260,  294.  k,  319. 
Dimerus,  B,  326.  </',  347. 
Dimidiatus,  c",  333. 

Dipterus,  343. 

! Discoidalis,  d'",  334. 
j Discolor,  291. 

I Discus,  268. 

I Disjunctus,  304. 

Distans,  300.  k,  316.  i',  344. 

I Distich  us,  k,  321. 
j Distinctus,  292,  300.  k',  331.  u'. 
848.  U,  351. 

Divaricatus,  297. 

Divergens,  299.  338. 

Dividens,  //,  313. 

Dolabratus,  s”,  329./",  338. 
Duplicatilis.  336. 
Duplicato-pectinatus,  k,  321. 
Echinatus,  273. 

Edentulus,  c'.  309. 

Elabratus,  .808. 

Ellipsoideus,  264. 

Ellipticiis,  261. 

Elongatus,  261. 

Einandibulatus,  308. 

Emarginatiis,  295.  a,  327. 

En.satus,  262.  71?',  S''*'- 
Ensiforniis,  265.  k,  32o. 
Erecto-patens,  /",  337. 

Erectus,  298.  337. 

Erosus,  296. 

Evanesceus,  a.  327. 

Exarticulatus,  k.  32  1. 

] Excalcaratus,  s",  34  8. 


‘2  It 
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Excavatus,  269. 

Excisus,  295. 

Excurv'us,  k.  .918. 

Exertus,  A,  306.  il/',  352. 
Expalpatus,  308. 

Expansus,  f",  337. 

Explanatus,  a,  327. 

Exsciitellatus,  332. 

Extensiis,  /".  337. 

Extraoculai'is,  k.  316. 

Extricatus,  M' , 352. 

Falcatus,  263.  f",  338. 

Ealciforniis,  320. 

Earinosus,  275. 

Fascia,  289. 

2yramidala. 

macularis. 

articulata. 

dimidiata. 

ahbreviata. 

sesquudtera. 

sesquitertia,  290. 

Fasciatus,  om. 

Fasciciilatus,  277.  h",  311.  k,  324. 
Fasciculus,  277. 

Fastigiatus,  c",  333. 

Fastigium,  294. 

Fencstratus,/",  339. 

Fenestrella,  f/",  335. 

Ferrugineus,  282. 

Filatus,  294.  k,  324. 

Filitbrniis,  k,  318. 

Fimbriatus,  278.  k.  324. 

Findens,  h,  313. 

Fissus,  295. 

Fixus,  2^",  5146. 

Flabellatus,  k.  321. 

Flavus,  279. 

Flexilis,  259. 

Flocculatus,  yj",  346. 

Fcetidiis,  302. 

Foliaceus,  259.  s",  347. 
Folliculus,  354. 

Forcipatus,  b'.  352. 

Fornicatus,  267.  a.  313. 
Fossorius,/',  345. 

Fossil  la,  270. 

Fossulatiis,  270. 
l'’oveola,  270. 

Foveolatus,  270. 


Fractus,  299.  k.  317. 

Frontalis,  i.  315. 

Fulcrans,  q",  346. 

Fulgidus,  279. 

Fuligiiiosus,  282. 

Fulvus,  281. 

Fundus,  294. 

Funiculatus,  v',  349. 

Furcatus,  297.  k.  321. 

Fuscus,  282. 

Fusiformis,  267.  h".  312.  k.  320. 
Geininus,  293. 

Geniculatus,  268.  k.  317. 
Gibbosus,  273. 

Gibbus,  269. 

Glaber,  277. 

Glaucus,  279. 

Globifer,  k.  323. 

Grabatus,/',  354. 

Granula,  273. 

Granulatus,  273. 

Griseiis,  279. 

Gutta,  285. 

Guttatus,  285. 

Hastatus,  262. 

Heteromorphus,  h",  312. 
Hexatklrus,  266. 

Hcxagonus,  266. 
llexapus,  243. 
llieroglypliicus,  285. 

Hirsutus,  266. 

Ilirtus,  276. 

Hispidus,  276. 

Holosericeus,  276. 

Ilorizontalis,  298,  301./",  337. 
Hyalinus,  285. 

Imago,  i.  68. 

Inibricatus,  274.  k,  320. 
Immargiuatus,  a,  327. 

Immersus,  h,  314. 

Imperfectus,  308. 

Inoequalis,  270./".  336. 
Inauratus,  284. 

Incanus,  279. 

Iiicisura,  297. 

Incisus,  295. 

Inclusus,  a,  313. 

Incrassatus,  260,  294.  k.  319.  i 
347. 

Inconiplctus,  A'",  342  ; i.  68. 
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IiiciiinlK'ns,y''',  3S7. 
liiciirv!is,  ‘J‘)8.  k.  .-ns. 
Inermis,  3‘>9.f',  85-I. 
Inferior,  li,  51-1. 

Inriatiis,  li".  311. 

IiiHexiis,  398.  A,  30G. 
Infinulibuliforniis,  '267. 
Infiiscatiis,  392. 

Inocularis,  k,  316. 
Inosculans,  300. 

Inscriptus,  285. 

Insectiis,  C,  350. 

Inscrtus,  A,  306. 

Insula,  285. 

Insulatus,  3-10. 

Integer,  294.  k,  317.  c",  333. 
Intercipiens,  q",  346. 
Interocularis,  k.  316. 
Interstitium,  271. 
Intervallmn,  272. 

Intrans,  h,  313. 

Intraociilaris,  i,  315. 
Intrusus,  A,  306. 

Involutus,  298. 

Iridescens,  292. 

Iris,  287. 

Irregularis,  k.  322. 

Irroratus,  285. 

Laevigatns,  269. 

La; vis,  269. 

Laciniatus,  296. 
Laciniformis,  g",  332. 
Lacteus,  278. 

Lactidoreus,  278. 

Lacunosus,  270. 
Lageniforniis,  268. 
Lainellatus,  li",  311. 
Laniinatiis,  p",  346. 

Lanatus,  275. 

Lanceolatus,  262. 
Lanuginosiis,  275, 

Larva,  i.  63. 

Latens,  348. 

Lateralis,  h,  314. 

Latus,  260./",  338.  k,  319. 
Lenticularis,  264. 

Liber,  d',  310.  jj",  346. 
Ligneus,  259. 

Liguliforinis,  e',  312. 
Lilacinus,  280. 


; Limbatiis,  291. 

Limbus,  268. 

Linea,  290. 

Linearis,  263. 

Lineatns,  290. 

Liuguiformis,  o',  312 
Litura,  285. 

Lituratus,  285. 

Lividus,  281. 

Lobatus,  296.  k,  325. 
Longior,  k,  317. 

Lougissinius,  k,  3 1 7. 
Loiigitudinalis,  298. 

Longus,  261. 

Loricatus,  r",  347. 

Lubricus,  277. 

Luniformis,  268. 

Lunula,  285. 

Lunulatus,  263.  b",  311. 

! Luridus,  281. 

Luteus,  279. 
i Lutosus,  275. 

Lychiiidiatus,  A,  307. 
^iacula,  285. 

Alaculatus,  285. 
Mammillatus,  h",  311. 
Mandibulifonnis,  d',  310. 
Maniforinis,  h",  311. 

■ Margaritaceus,  282. 

I Marginalis,  d"',  334.  /c'",  341. 

Margiiiatus,  fi,  327. 

I Margo,  268. 

’ c,vlcrior,f",  339. 

interior,/",  339. 

I posterior,  f , 339. 

j Marmoratus,  289. 

I .Mediocris,  k,  317. 

' Medipcctoralis,  r,  344. 
Medius,  li.  314. 

Melissaeus,  302. 
Metiibranacens,  258. 
.Miniatus,  279. 

' .Mollis,  260. 

.Moniliformis,  k,  320. 
Mouoinerus,  B,  325.  7",  34  7. 
-Moscliatus,  301. 

Motatorius,  /",  345. 

Mucro,  300. 

Mucrouatus,  295.  b,  322. 

I -Multiarticiilal us,  k,  325. 
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Multifidus,  29G. 

Miiltipiirtitus,  296. 
Multisectus,  305. 

Muricatus,  273. 

Mutilatus,  c",  333. 

Myriapus,  344. 

Mystacinus,  a',  309. 
Natatoriiis,/',  345.  C,  352. 
Navicularis,  31',  351. 
Nebiilosus,  288. 

Nervulus,  I",  340. 

Neurosus,  f",  340. 

Niger,  282. 

Nilidus,  284. 

Niveus,  278. 

Nodosus,  268.  k,  320. 

Nudus,  f",  338. 

Nutans,  A,  305. 

Nympha,  i.  67. 

Obesus,  260. 

Obliquus,  298. 

Obliteratus,  274,  292.  u',  349. 
Obloiigus,  261. 

Obscurus,  284. 

Obsoletus,  293. 

Obtectus,  e",  335  ; i.  68. 
Obtusus,  290. 

Obiunbrans,  /c',  332. 
Obunibratus,  c,  351. 

Obversus,  299. 

Obvolvens,  a,  328,  c'  334. 
Ocellus,  286. 

ccecus,  287. 
spurius,  287. 
simple.v,  287. 
complexus,  287. 
nictilans,  287. 
fencsLratus,  287. 
dioptratus,  288. 
gcnnnatus,  288. 
didpmus,  288. 
sesquiallcrus,  288. 
Octopus,  343. 

Odoratus,  302. 

Olivaceus,  281. 

Opacus,  284. 

Opalinus,  283. 

Operculatus,  h,  315. 
Orbiculatus,  264. 

Ordinatus,  292.  h,  313. 


Oricbalceus,  283. 

Ovalifbrmis,  268. 

Ovalis,  261. 

Ovatus,  261. 

Ovifonuis,  265. 

Pagina,  268. 

superior-. 

inferior. 

Palatiforniis,  e’,  312, 
Paliiiatus,  k,  321.  s",  329. 
Papil liter,  D,  351. 

Papillula,  274. 

Papillulatus,  274. 
Parallelogramniicus,  264. 
Parallelopipedus,  267. 
Parapleuriticus,  382. 

Partitus,  296. 

Patellatus,  k,  325.  a",  330. 
Paterifbrinis,  k,  325. 

Patulus,  f",  337. 

Pectiiiatus,  k,  321. 
Pectunculatus,  d',  310. 
Pediformis,  h",  311. 
Pedunculatus,  A,  306.  h,  315. 
Pellitus,  278. 

Penicillatus,  277. 

Penicillus,  277. 

Pentaedrus,  266. 

Pentagonus,  266. 

Perfectus,  308. 

Perforatus,  c",  334. 
Pergameneus,  258. 
Persistens,/',  344. 

Petiolatus,  k'".  342.  C,  350. 
Phoneticus,  c,  331. 

Piceus,  282. 

Pilosus,  275. 

Pinguis,  260. 

Plaga,  285. 

Planus,  269./",  336. 
Plectrum,/' , 339. 

Plicatilis,  /",  336.  C,  350. 
Plicatus,  294.  c".  334. 
Pluniatus,  k,  324. 

Plumbeus,  284. 

Plumosus,  k,  234. 

Plumulosus,  276. 

Pollinosus,  275. 

Polyedrus,  266. 

Polygonus,  266. 
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Polypus,  .s-l-l. 

Porcatus,  27‘i. 

Porosus,  270. 

Porrectiis,  299.  A,  305.  k,  317. 
Ponis,  269. 

Postcostalis,  A'”,  312. 
Posterior,  li,  311.  i",  336. 
I^ostpeetoralis,  </-|',  S-l-l. 
Pnumorsiis,  295. 

Pr;eociilaris,  k.  316. 

Prasiniis,  281. 

Preliensorius,  rff,  3-46. 
Priiiiariiis,/".  335. 
Prisniatieus,  k.  320. 
Prisnioiilalis,  266. 

Productiis,  295.  a,  328. 
Proniinens,  A,  305.  h.  315. 
Pronvis,  299,  308. 

Protomesus,  A-'",  343. 
Pruinosus,  284. 

Pubescens,  276. 

Pulverulentus,  275. 

Pulvinatus,  a.  328. 

Piinctatiis,  270. 

Punctum,  270. 

Puniceus,  280. 

Pupa,  i.  64. 

Pupilla,  287. 

hastafa. 

suffulta. 

Purpureiis,  280. 

Pyramiclalis,  265. 

Pyritbrmis,  267. 
Quadrangulus,  262. 
Quadratus,  263. 
Quadriarticulatus,  k,  325. 
Quadrifidus,  296. 
Quadripartitus,  296. 
Quiiujuaiigulus,  262. 

Radians,  A'",  342. 

Radiatus,  290.  A'",  341. 
Radius,  /",  338. 

Raniosus,  297.  k,  321. 
Raniulosus,  k'",  342. 
Raptorius,  /',  345. 

Receptus,  k,  318.  A',  332. 
Reclinatus,  298. 

Rcconditus,  A,  306. 
Rccumbcns,  298. 

Rccurrens,  /'",  34  l. 


Rccurvus,  298.  k,  318. 

Rctlexus,  298.  k,  318.  d/',  352. 
Rejcctus,  A',  332. 

Reniciila,  285. 
lAepandus,  297. 

Resiipiiiatus,  299. 

Reticulatus,  272.  A'",  341. 
Reticulosus,  271. 

Retractilis,  A,  306,  308. 
Retractus,  A,  306,  308.  C,  358. 
Retusus,  295. 

Revelatus,  c,  330. 

Reversus,  299.  /",  338. 
Revolutus,  298.  k,  318. 
Rhombiformis,  266. 
Rhomboideus,  264. 

Rigidus,  259.  k,  318. 

Rimosus,  270. 

Rivosus,  271. 

Rorulentus,  275. 

Rosaceus,  302. 

Roseus,  280. 

Rostralis,  k,  316. 

Rostratus,  A,  307. 

Rotatorius,  301. 

Rotundatus,  261,  295. 
Rubineus,  283. 

Rufus,  280. 

Rugosus,  272. 

Sagittatus,  262. 

Salebrosus,  273. 

Saltatorius,/',  345.  C,  351. 
Sanguineus,  280. 

Scaber,  273. 

Scopatus,  s",  347. 

Scopifer,  k,  324. 

Scopulatus,  348. 

Scutatus,  274.  330. 

Scutellatus,  332. 

Scutelliformis,  u\  349. 
Secundarius,  336. 
Securiforinis,  h",  311. 
Segmentuni,  297. 
Seniicoinpletus,  i.  67. 
Seniicoronatus,  354. 
Semirec'onditus,  A,  306. 
Sc[)til'ormis,  li',  313. 

Sepultus,  c',  309.  C,  330. 
Scriccus,  284. 

Serpentinus,  340. 
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Serratus,  ‘207.  k,  3-20. 
Scsquialtcrus,  k"',  342. 

Sessilis,  307.  h,  314.  C,  350. 
Setaceus,  k,  318. 

Setariiis,  k,  324. 

Setifbrmis,  e',  312.  k,  318. 
Setigcrus,  k,  322. 

Setosus,  276. 

Setulosus,  276. 

Scxangiilus,  262. 

Sigmoicleus,  262. 

Signatura,  285. 

Signatiis,  285. 

Simplex,  cl',  S09.  li,  313.  k,  324. 

340.  347. 

Siimilans,  c,  348. 
Sinuatc-unclulatus,  290. 

Sinuatus,  296. 

Smaragclinus,  283. 

Solidus,  259. 

Sparsus,  313. 

Spatulatus,  263. 

Sphcericus,  264. 

Sphmrulatus,  274. 

Spina,  300. 

Spinigcrus,  c",  333. 

Spinosiis,  cl',  310. 

Spiralis,  k,  318. 

Splendcns,  284. 

Spongiosus,  259. 

Spurius,  297.  i.  315. 

Sqiiaraatus,  338. 

Squamosus,  274. 

Squarrosus,  296. 

Stomapiis,  309. 

Stramineus,  279. 

Striatus,  271. 

Striga,  290. 

Strigilatiis,  «'.  330. 

Strigosus,  290. 

Stupeus,  275. 

Stiipulosus,  276. 

Subcrcus,  258. 

Subocularis,  k,  316. 

Subulatus,  h",  312.  k,  322.  c", 
334. 

Suctorius,  c',  309. 

Sulcatus,  271- 
Sulpluircus,  279. 

Snpcrtiliuni,  288. 


Superimpositus,  C,  350. 

Superior,  h,  314.  k,  316.  /",  335. 
Suspensus,  300. 

Sutura,  297. 

Tabularis,  k’,  332. 

Tabulatus,  v',  349. 

Tectus,  g',  331. 

Telescopiformis,  M',  352. 

Tensus,  C,  350. 

Tenuis,  260.  k,  319. 

Teres,  267. 

Tcrminalis,  308. 

Tesselatus,  289. 

Testaceus,  280. 

Testudinarius,  288. 

Tetraedrus,  266. 

Tctragonus,  266. 

Tetrapterus,  343. 

Tetrapus,  343. 

Tboraciformis,  i',  331. 
Tomentosus,  276. 

Topazinus,  283. 

Torulosus,  k,  325. 

Trachelatus,  6',  328. 
I’raniosericeus,  284. 

Transcurrens,  r',  349. 
Transversus,  298. 

Trapezatus,  264. 

Trapcziformis,  266. 

Trapezoicleus,  264. 
Trapezoidiformis,  266. 

Triangulus,  262. 

Triarticulatus,  k,  325. 
Tricaudatus,  338. 

Triedrus,  266. 

Trifidus,  296. 

Trigonus,  266. 

Trimerus,  B,  326. 

Tripartitus,  296. 

Triquetrus,  265. 

Tritomesus,  k'",  343. 

Truncatus,  295.  r",  333. 
'I'uberculatus,  273. 

Tuberculum,  273. 

Tubulosus,  259.  c,  312. 
Tumidus,/",  336. 

Turbinatus,  262. 

1 Turbiniformis,  265. 

Tiirritus,  A,  306. 

I Ibnbilicntus,  270. 
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rmbra.  285.  i Ventncosiis,  2C0. 

Ibnbniculatiis,  .A,  807.  ' \ ormiciilaUis,  2 i I 

rncinatiis,  k,  .822.  T",  311.  D,  Vemcula,  277. 
— Vcrnciilatus,  277. 


Unclosiis,  271. 

L’mlulatus,  2‘)1,  293. 
Unguiculatus,  c',  309.  d',  310. 
322. 

Unguiforniis,  c',  353. 

Unicolor,  291. 

Ustulatus,  289. 

Varicosus,  1'".  340. 

Variola,  270. 

Variolosus,  270. 

Veliitinus,  27G. 

Vcnosus,  290. 


Verruca,  273. 

Verrucosus,  273. 

, Versatilis,  SOI.  A,  SOfi. 
i Versicolor,  292. 

1 Verticalis,  293,  301.  i,  315. 
1 Verticillatus,  k,  324. 
j Vibratilis,  301. 

1 Villosus,  275. 
j Violaceus,  280. 

Viridis,  281. 

Vitta,  290. 

1 Vittatus,  290. 


INDEX 

TO  THE  GENERA  OF  INSECTS  NOTICED  IN  THIS 

WORK. 


[From  the  long  period  that  the  present  work  has  been  in  hand,  some 
confusion  has  taken  place  with  regard  to  the  nomenclature  of  the  ge- 
nera mentioned  in  it;  but  the  following  Index  it  is  hoped  will  enable 
the  reader  in  most  instances  to  rectify  it.] 


CLASS  I.  Insccta. 

Order  I.  Colenptera,iv.  36S — . 
Abax,  iv.  230. 

Acilius  {Dpthcus),u.  251 ; iii.  305. 
Adelium,  iv.  496. 
dEsalus,  iii.  504. 

Agathidium,  ii.  233. 

Agra,  iii.  527 ; iv.  496. 
Agrostiphila,  iii.  386;  iv.  496. 

Akis,  iii.  601. 

Aleochara,  ii.  232. 

Alurnus,  iii.  34;  iv.  496. 
Amblytcriis,  iii.  426. 

Amphicoma,  iii.  386. 

Anisonyx,  iii.  690. 

Anisotoma,  iii.  41. 

Anobium  (Ptinus),  i.  36,  234,  386; 

ii.  235,  386. 

Anoplognathus,  iii.  337  ; iv.  496. 
Anthia,  iii.  33. 

Anthophagus,  iii.  506. 

Anthrenus  {Byrrhus),  i.  234;  ii. 

226 ; iii.  1 77. 

Anthribus,  iii.  318. 

Apliodius,  iv.  397,  478,  489,  554. 
Aj)ion,  i.  176  ; iv.  487. 

.\j)oderus,  iii.  333,  412. 

A[)ogonia,  iv.  496. 

Archon,  iv.  446,  note. 

Arcoda,  iii.  692, 

Asida,  iv.  494. 


Ateuchus,  i,  252. 

.A.tractocei-us,  ii.  348;  iv.  557. 
Attagenus  (Dermesies),  i.  231. 
Attelabus,  iv.  107. 

Auchenia,  ii.  391. 

Bagous,  iv.  69. 

Balaninus  (Curcidio),  i.  201  ; ii. 

274  ; iii.  84. 

Bembidium,  iv.  312. 

Blaps,  ii.  242  ; iii.  344. 

Blethisus,  iv.  502, 

' Bolbocenis,  iii.  329. 

Bostrichus,  i.  210. 

Brachinus,  ii.  246 ; iv.  1 29. 
Brachycerus,  iii.  33. 

Brachyrhinus,  ii.  219. 

Brentus,  iii.  33,  709. 

Bronchus,  iv.  273. 

Broscus,  iv.  272, 

Bruchus,  i.  175. 

Bryaxis,  iv.  3 1 1 . 

Buprestis,  i.  233  ; iii.  33. 

Byrrhus,  ii.  234. 

By  turns,  i.  194. 

Calandra,  i.  171,  298;  iii.  33. 
Callichroma  (Ccranibp.v),  ii.  249  ; 

iii.  523. 

Callidimn,  i.  232;  ii.  290. 

Calopus,  i.  23.3. 

Colosoma,  i.  269,  275;  iv.  488. 
Cantharis  {Lytta),  i.  512 ; ii,  227  ; 

iv.  77,  491. 
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Cnrabui,  i.  269  ; ii.  2-17  ; iii.  63  ; 

iv.  190,  .758. 

C''ar[)aliimis,  ii.  00,  note. 

('assicla,  ii.  261;  iii.  601. 

Catascopiis,  iv.  '196. 

Catlieretes,  i.  295. 

Cebrio,  iii.  519. 

Ceranibyx,  iii.  5-15. 

Cerapterus,  iii.  514  ; iv.  496. 
Cercyon,  iv.  500. 

Cerocoma,  iii.  517. 

Cetonia,  iii.  044. 

C’lia;tophora  {Gcort/sms),  ii.  258. 
Cliasmoclia,  iii.  568  ; iv.  496. 
Cbilocoriis,  iv.  280. 

Cliiroscelis,  ii.  421. 

Chlacnia,  iii.  539;  iv.  554. 

Chlamys,  iii.  525,  597. 

Clioleva,  iv.  553,  note. 

Choragus,  ii.  315. 

Chrysoniela,  ii.  245,  321  ; iii.  34. 
CicinUela,  i.  268  ; ii.  349  ; iv.  488, 
Cionus,  ii.  274  ; iv.  552. 

Cistela,  iii.  567. 

Claviger,  iii.  519. 

Clems,  i.  271. 

Clivina,  ii.  365. 
elytra,  i.  464;  iii.  332. 

Clytiis,  ii.  391. 

(Jnodalon,  iii.  514. 

(’occinella,  i.  262  ; ii.  9,  230. 
Colliuris,  iii.  527  ; iv.  497. 
Clolyinbetes,  iii.  324. 

Copris,  i.  252  ; ii.  240;  iv.  299,490. 
Corticaria,  i.  225. 

Corynetes,  i.  255. 

(lossy plnis,  iii.  598. 
Cremastocheilus,  iii.  423. 
Creophilus,  iii.  433. 

Crioceris,  ii.  391. 

Cryptocephalus,  iii.  525. 

( ’ry[)tophagus,  i.  225  ; iii.  335,716. 
(Vyptorynchus,  ii.  234  ; iii.  329. 
Cupes,  iii.  511  ; iv.  496. 

Curculio,  ii.  219. 

Cycbrus,  ii.  391. 

Cyinindis,  iii.  691. 

Cyphon,  i.  87. 

('yj>hus,  iv.  27 1 • 

Dascilliis,  iii.  689. 


Dasytes,  iii.  690. 

Dermestes,  iii.  5.06. 

Diaperis,  iii.  310. 

Ditoma,  iii.  5 1 8. 

Doiiaeia,  ii.  349;  iii.  227. 
Dorcadion,  i.  232. 

Dorcatoma,  iii.  519. 

Dorypliora,  iv.  494. 

Drilus,  iv.  479  note,  508. 

Droinia,  iv.  295. 

Drypta,  iii.  689  ; iv.  697. 

Dynastes,  ii.  240  ; iii.  33. 

Dytisciis,  ii.  255,  295  ; iii.  33,  481  j 
iv.  254. 

Elaplirus,  iv.  501. 

Elater,  i.  179;  ii.  317;  iii.  556; 
iv.  557. 

Elephastomus,  iv.  496. 

Elinis,  ii.  258. 

Elophoms,  ii.  257,  364. 

Enoplium,  iii.  324. 

Entiinus,  iii.  603. 

Erotylus,  iii.  568  ; iv.  496. 
Eucblora,  iii.  704. 

Eumolpus,  i.  202. 

Eurhinus,  iii.  325. 

Eurycliora,  iii.  489  ; iv.  495. 

I Eurynotus,  iii.  693. 

I Eutrachelus,  iv.  497. 

Evoestbetus,  iv.  503. 

Feronia,  iii.  336. 

Galerita,  iv.  496. 

Galeruca,  iii.  690. 

Geniates,  iii.  423. 

Genuchus,  iii.  423. 

Georyssus,  ii.  258. 

Geotrupes,  i.  253  ; ii.  234,  475. 
Gibbiiiin,  iii.  513. 

Glapbyms,  iv.  495. 

Gnathium,  iii.  317. 
Gnathocera(C'£-(o«i«),  iii.  488,  569. 
Gnonia,  iii.  542. 

Goliatluis,  iii.  33 ; iv.  493. 
Graphipterus,  iv.  495. 
Gyninopleiims,  iii.  704  ; iv.  483. 
Gyriniis,  ii.  4,  241 ; iv.  56. 
Halipliis,  iii.  450. 

Haltica,  i.  182,  186. 

I{ari)aliis,  ii.  246. 

1 nela:us,  iii.  502  ; iv.  196. 
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Hclliio,  iv.  496. 

Ilclodes,  iv.  500. 
llelops,  iii.  567. 

I letcrocerus,  iii.  999. 

Ile.Kodon,  iii.  446. 

IIisp;i,  iii.  166. 

Mister,  ii.  227. 

Ilololepta,  iii.  668. 

Hoplia,  ii.  234. 

Horia,  iv.  491,  496. 

Hydrasna,  ii.  364 ; iv.  522. 
Hydropliilus,  ii.  295;  iii.  33,  71. 
Mydroporus,  iv.  500. 

Hylccoetus,  iii.  317. 

Hylcssinus,  i.  232. 

Hylurgus,  i.  232. 

Hypera,  iii.  142,  215. 

HyjDhydriis,  iv.  500. 

Imatidiuni,  ii.  261. 

Labidus,  iv.  496. 

Lagria,  iv.  276. 

Lamia,  iii.  34,  514. 

Lamprima,  iii.  681. 
liampyris,  ii.  410;  iv.  498. 
Languria,  iii.  444. 

Lebia,  ii.  443. 

Lema,  ii.  260. 

Leptura,  iii.  SOI. 

Lethriis,  i.  202;  iv.  499. 

Liparus,  iii.  232. 

Lixus  {Curculio),'i.  148  ; ii.  280. 
Lomechusa,  ii.  441. 

Lucanus,  ii.  227 ; iii.  33,  314. 
Lyctus,  i.  172  ; ii.  231. 

Lycus,  iii.  517. 

Lymexylon,  i.  234. 

IVIacraspis,  iii.  442. 
Macrocephabis,  iii.  319. 
Macroplea,  iv.  522. 

Macropiis,  iii.  332. 

Malachiiis,  iii.  323,  539. 
Manticora,  iii.  33. 

Megasoma,  iii.  33,  311,  note. 
Melasis,  iv.  306. 

Melde,  i.  162;  ii.  250;  iii.  163; 
iv.  225,  492. 

Melolontha,  i.  177,  205;  iv.  558. 
Micropepliis,  iii.  50(5. 

Mimela,  iii.  545  ; iv.  495. 
Molorcliiis,  ii.  348. 


Moliiris,  iii.  539. 

Mordella,  iii.  451. 

Mycetophagus,  i.  256,  note. 
Mylabris,  i.  155  ; iv.  491. 

Nebi  •ia,  iii.  513. 

Necrobia,  iii.  683,  note;  iv.  558. 
Necrodes,  iii.  540. 

Necrophorus,  i.  350. 

Necydalis,  ii.  348. 

Nemognatha,  iii.  317. 

Nilion,  iv.  496. 

Nitidnla,  i.  209. 

Noterus,  iii.  324. 

Nothiophilus,  iv.  274. 

Notoxus,  iii.  448. 

Ocypiis,  iii.  439. 

Odacantha,  iii.  542. 

Oedemera,  ii.  315. 

Oenas,  iii.  518,  676. 

Omalium,  ii.  242. 

Omophron,  iv.  501. 

Onitis,  iii.  333,  537. 

Ontliophagus,  iii.  310,  338;  iv.  490. 
Onthophilus,  iv.  272. 

Opatrum,  iv.  295. 

Opilo,  iii.  683,  note. 

Orchestes,  ii.  314. 

Oryctes,  i.  300;  iv.  491. 
Oxyporus,  iv.  263. 

Oxytelus,  ii.  439 ; iii.  327  ; iv.  141. 
Pachygaster  (CurcuUo),  i.  203. 
Pachysoma,  iii.  659. 

Paelobius,  iv.  500. 

Parnus,  ii.  364. 

Paropsis,  iv.  496. 

Pasimachus,  iii.  542. 

Passaliis,  iii.  310. 

Pausus,  i.  234  ; ii.  421. 

Paxillus,  iii.  446. 

Pedinus,  iv.  295. 

Pelidnota,  iii.  691. 

Peltis,  iv.  1 36. 

Phalacriis,  iv.  503. 

Phaleria,  i.  173. 

Pbanmus,  iii.  326,  337. 

Pliengodes,  iii.  440. 

Pliilenrus,  iii.  390. 

Phloiotribus,  i.  232. 

Phoberns,  iii.  446. 

Pholidotiis,  iii.  315. 
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Piinclia,  ii.  iI50 ; tv.  50‘i. 

Platypus,  iii.  518  ; iv.  557. 
Plcctropus,  iii.  f>60. 

Pa’cilus,  iv.  55-1. 

Pogonoplionis,  iii.  -I-il. 

Prioccra,  ii.  3‘27. 

Prioniis,  i.  2:5:3;  ii.  :591  ; iii.  34; 
iv.  484. 

Psamntoclius,  i.  252. 

Psclaphus,  ii.  307,  note. 

Psepltus  { j\lcloh>tithft),  iii.  678. 
Pterosticlius,  iii.  668. 

Ptilinus,  i.  234. 

Ptinus,  i.  238. 

Pyrocliroa,  iv.  324. 

Ilain]ilius,  ii.  314. 

Rhagiuin,  iii.  143. 

Khina,  iii.  432. 

Kliinosimus,  i.  232,  note. 
Uliipicera,  iii.  320,  321  ; iv.  498. 
Rliipiphorus,  iii.  444. 

Rutela,  iv.  496. 

Rliynchacnus,  i.  453. 

Rhynchites,  i.  196,  202. 
Ryssonotus  {Lucaniis),  iii.  667. 
Sagra,  iii.  483. 

Saperda,  iii.  332. 

Sarrotrium,  iii.  523. 

Scapliidiiini,  ii.  315. 

Scarabaeus,  i.  349  ; iii.  337. 
Scarites,  ii.  365. 

Scaurus,  iii.  489. 

Schizorhina  (CWotiiff),  iii.  479  ; iv 
496. 

Scolytus,  iii.  444. 

Scotinus,  iv.  496. 

Serica,  iii.  691. 

Serropalpus,  iv.  200. 

Siagoniuni,  iii.  315. 

Silpha,  ii.  242. 

Sinodcndnnn,  i.  229. 
Sphaeridiani,  iii.  674;  iv.  394. 
Spheniscus,  iii.  567. 

Sphodrus,  iii.  332. 

Stajtliylinus,  ii.  236,  244  ; iii.  33. 
Stenocorus,  iii.  516. 

Steniis,  iii.  448. 

Stomis,  iii.  454. 

T'achinus,  i.  252. 

'raclnponis,  i.  252. 


Tanyspliynis,  iv.  69. 

'rdephorus,  ii.  312. 

Teuebfio,  i.  134;  iii.  33. 

'I'etiaonyx,  iv.  496. 

Tetratoina,  iii.  518. 

Tetraopes  {Tclropx),  iii.  498. 
Thanasiinus,  iii.  683,  note. 

Tillus,  iii.  448. 

I Timai'cha,  iii.  99. 

I Toinicns  F.),  i.  210. 

j Treclnis,  iv.  312. 

Trichius,  iii.  386. 

Trichopteryx,  iii.  40,  note. 
Trogosita,  i.  171. 

Trox,  i.  255;  ii.  240,  391. 

Order  II.  Strcpisiptera,\v.S60. 
Stylops,  i.  267  ; ii.  327. 

Xenos,  i.  267  ; ii.  327. 

Order  III.  Dermaptera,  iv.  370. 
Forlicula,  ii.  350;  iii.  341. 

Labia  {Forjlcnla),  iv.  514. 

Labidura  (^Forjicida),  ii.  237;  iii. 
.34. 

Order  IV.  Orthoptcra,\\. 
Acbeta  {Grpllus),  iii.  679,  688. 
Acrida,  iii.  35;  iv.  152. 

Acfidiuin,  ii.  328. 

Rlatta,  i.  239  ; ii.  328  ; iii.  34. 
Conocejtbala  (Conocepha/us),  iii. 

609,  679. 

Empusa,  iii.  668. 

Gryllotalpa,  ii.  366,  398  ; iii.  34. 
Gryllns  {Achetn),  i.  239  ; iii.  674 
iv.  557. 

Locusta,  i.  213  ; ii.  15  ; iii.  35,  70. 
Mantis,  i.  275;  ii.  221,  328  ; iii.  70; 
iv.  557. 

Mantispa,  ii.  351. 

Mynnecopbilus,  iii.  41. 

Phasnia,  ii.  220,  328 ; iii.  34. 
Pbyllium,  iii.  668. 

Pnciiniora,  ii.  395;  iii.  340. 
Proscopia,  iv.  308. 

Ptei'opliylla  {Locuda  1'.),  iii.  609. 
Scaitbiira,  iv.  132. 

Tridactyliis,  iii.  679. 

Truxalis,  ii.  328. 
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Order  V.  Keurnptcra,  iv.  37 1 . 
jEsIina,  ii.  295  ; iii.  128. 

Agrion,  ii.  355  ; iii.  36,  128  ; iv.  58. 
Anax,  i.  273  ; iii.  36. 

Ascalaphiis,  iii.  499;  iv.  414. 
Boreas,  iv.  468. 

Calepteryx,  iii.  304. 

Cliauliodes,  iv.  468. 

Cordulia,  iii.  128. 

Corydalis,  iii.  36;  iv.  496. 
Ephemera,  i.  279;  ii.  5;  iv.  57, 
558. 

Heinerobius,  i.  261 ; ii.  243,  259. 
Libellala,  ii.  295;  iii.  127. 
Myrmeleon,  i.  427  ; iii.  36. 
Osuiylus,  iii.  631. 

Panorpa,  i.  271 ; ii.  256. 

Perla,  iii.  508 ; iv.  558. 

Psocus,  ii.  383. 

Raphidia,  ii.  310. 

Sialis  (Semblis),  ii.  294. 

Termes,  i.  241,  304,  511 ; ii.  31; 
iv.  558. 

OrjjerVI.  Hymenoplera,  iv.  373. 
Acanthopus,  iii.  680. 

Alysia,  iv.  215. 

Ammophila,  i.  344. 

Andrena,  ii.  24  3. 

Anthidiam,  i.  437. 

Anthophora,  iii.  304. 

Apis,  i.  375,  484;  ii.  125,  note. 

Atta  {Formica),  i.  207 ; ii.  101. 
Aulacas,  iii.  633. 

Bembex,  i.  259 ; ii.  234. 

Bombas,  i.  377,  502. 

Bracon,  iii.  633. 

Cephas  ( Trachelus),  iii.  518;  iv. 
503. 

Centris,  iii.  306. 

Ceratina,  i.  440. 

Cerceris,  iii.  711. 

Chalcis,  ii.  315,  356. 

Chelonas,  iii.  320. 

Chelostoma,  iii.  318. 

Chlorion,  iii.  549. 

Chrysis,  i.  448;  ii.  233. 

Cimbex,  ii.  327 ; iii.  676. 

Codras,  iii.  632.  | 

Coclioxys,  iii.  338. 


Colletes,  i.  436. 

Crabro,  ii.  243  ; iii.  334. 

Crocisa,  iii.  558. 

Cryptoceras,  iii.  525. 

CryiHas,  iii.  595. 

Ctenoplectra,  iii.  681. 
Cyelostoma,  iii.  36. 

Cynips,  i.  295,  315,  448;  ii.  281. 
Dasyga,  iii.  484. 

Dasypoda,  iii,  306. 

Diapria,  iii.  721. 

Dinetas,  iii.  318. 

Dorylas,  iii.  508. 

Epicharis,  iii.  306. 

Epipone,  i.  346. 

Eacera,  iii.  319. 

Eaglossa,  iii.  181,  335. 

Ealophas,  iii.  321. 

Evania,  iii.  533,  580,  note;  iv. 

216,  558. 

Foenas,  iv.  211. 

Formica,  i.  182,  479;  ii.  50;  iv. 
558. 

Halictas,  iii.  307. 

Heriades,  ii.  262. 

Hylams  {Prosojns  F.),  iii.  483,  633. 
Hylotoma,  iii.  321. 

Ichneamon,  i.  266,  note. 

Larra,  iii.  507. 

Leacospis,  ii.  3 1 5. 

Lophyrus,  iii.  74. 

Lyda,  iii.  140. 

Lyrops,  iii.  507. 

Masaris,  iv.  495. 

Megachile,  i.  441. 

Melecta,  iii.  306. 

Melipona,  iv.  497. 

Mellinas,  i.  259. 

Misocampas,  ii.  223. 

Matilla,  ii.  255,  392. 

Myrniecodes,  iii.  480. 

Myrmica,  ii.  69,  96. 

Nomada,  ii.  262. 

Odyneras,  i.  447. 

Omalas,  iii.  632. 

Opliion,  iii.  711  ; iv.  213. 

Osmia,  iii.  304. 

Oxybclus,  iii.  508. 

Panargas,  iv.  502. 

Parnopcs,  i.  259 ; ii.  233. 
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Pclccinus,  iii.  :334. 

Pclopccus,  iii. 

Pepsis,  iii.  508. 

Perga,  iii-  521. 

Phiiaiithus,  i.  1(53. 

Pimpla,  iii.  704  ; iv.  210. 

Poclalirius,  iii.  (500. 

Polistcs,  iv.  558. 

Pompiliis,  i.  344  ; iii.  36. 

Poncra,  iii.  485. 

Proctotrupes,  i.  266. 

Psilus,  ii.  356. 

Vteronu^  {Fteri/gopterns'^,  ii.  248; 

iii.  140,  322. 

Sapyga,  iv.  505. 

Saropocla,  iii.  681. 

Scolia,  ii.  229  ; iii.  36. 

Sirex,  i.  209,  234. 

Sphecodes,  iii.  314. 

Sphex,  iii  662. 

Stelis,  iv.  291. 

Stignius,  iii.  306. 

Stilbum,  iii.  563. 

Synagris,  iii.  315. 

Systropha,  iii.  318.  _ 

Tenthredo,  i.  196  ;ii.  10,  245,251. 
Thynnus,  iv.  496. 

Tiphia,  iii.  640. 

Trigona,  i.  328  ; iv.  497. 
Trypoxylon,  iv.  505. 

Vespa,  i.  371,  505  ; ii.  107. 
Xiphydria,  iii.  551.  __ 

Xylocopa,  i.  438  ; iii.  36,  336  ; iv. 
489. 

Order  VII.  Hemiptera,  iv.  376. 
Acanthia  {Coreus),  iii.  6 1 5. 

Achilus,  iv.  496. 

Aleyrodes,  iii.  26 1 . 

Alvdus,  iii.  615. 

Aphis,  i.  174,  198,  323,  454  ; 11. 
88. 

Aradus,  iii.  320. 

Belostoma,  iii.  35,  525,  574. 
C'apsiis,  iii.  507. 

(’eiitrotiis,  ii.  225;  iii.  537. 
Cercopis  {Cicada),  ii.  228,  315. 
Chernies,  ii.  316. 

Cicada  F.),  i.  204;  ii. 

302,  402  ; iii.  35  ; iv.  493. 


Cimcx,  i.  106,  162. 

('ixius,  iii.  520. 

Coccus,  i.  193,  203,  316;  iii.  77. 
Coreus,  ii.  378. 

Cydiius,  iii.  613. 

Darnis,  iii.  557. 

Delphax,  iv.  316. 

Dorthesia,  iii.  183,  347. 

Edessa,  iii.  480. 

Plata  (CicWrt),  i.  325. 

Fulgora,  iii.  35. 

Galgulus,  iii.  520. 

Gerris,  i.  272._ 
llydrometra,  i.  272. 

Jassus,  iii.  508. 

Ledra,  iii.  537. 

Lygaeus,  ii.  316;  iii.  35,  673. 
Meinbracis,  iii.  537. 

Miris,  iii.  507. 

Nabis,  iii.  667. 

Naucoris,  i.  272 ; iii.  83. 

Nepa,  i.  272 ; iii.  94. 

Notonecta,  i.  108,  272. 

Otiocerus  (Cobax),  iii.  479,  510. 
Pentatoina,  iii.  88,  101. 

Plea,  iii.  616. 

Psylla,  iii.  465. 

Ranatra,  i.  272 ; iii.  94. 

Reduvius,  i.  108,  272  ; ii.  258,  297. 
Rhinuchus  {LpgcvusF.),  iii.  615, 
714. 

Cr,l,la  iv  50“^ 

Scuteilera  {TcfpraF.),  ii.  250  ; iii. 
506. 

Sigara,  iii.  170. 

Tetyra,  iv.  487. 

Thrips,  iii.  163. 

Tingis,  i.  453  ; ii.  222. 

Velia,  i.  272. 

Xiphostonia,  iii.  684. 

Zelus,  iii.  527. 

Order VIII.  Tiirbnplcra/w.  378. 
Phrygauea,i.467;  ii.  220,  264,  304; 
iii.  68  ; iv.  558. 

Order  IX.  Lcpuhptera,  iv.  780- 
Agarista,  iih  679. 

Aglossa,  i.  2.37,  iii.  156, 

note ; iv.  380. 
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Alucita,  iii.  235. 

Apatiira,  iv,  500,  517. 

Apotia,  ii.  280;  iii.  mo. 

Arctiii ( Bombi/x),  i.  30,  476;  ii.  226, 
253;  iii.  74. 

Argynnis,  iii.  179. 

Attaciis,  (7jow6y.f),  i.  332;  ii.  239; 

iii.  36,  321. 

Bombyx,  i.  476. 

Botys,  iv.  54. 

Callitnorplia,  iii.  194. 

Castnia,  iii.  507,  647 ; iv.  496. 
Cerura  (Bombi/x),  ii.  251 ; iii.  150. 
Clostera,  iii.  261. 

Colias,  iii.  252. 

Cossus,  i.  209  ; ii.  301  ; iii.  223. 
Danaiis,  iii.  147. 

Eintlroniis,  iii.  100. 

Erebus,  iii.  36. 

Eriogaster,  iii.  175. 

Erniinea,  iii.  123. 

Erycina,  iii.  164. 

Galleria,  iii.  638. 

Gastrophaca  {Bombyx),  ii.  222; 

iii.  36,  99. 

Geonietra,  ii.  236,  292. 

Heliconia,  iii.  630;  iv.  496. 
Hemigeonietra  iii.  139; 

iv.  513. 

Ilepialns,  i.  182;  iii.  220. 
Herminia,  iii.  324. 

Hesperia,  ii.  254 ; iv.  39. 
Hipparchia,  iii.  84,  97. 

Hypogymna  {Bombyx),  ii.  298;  iii. 

'74." 

Laria,  iii.  176. 

Lasiocaiiipa  i.  130;  ii. 

22 ; iii.  80. 

Limenitis,  iii.  1 1 5. 

Lithosia,  iii.  157. 

Lycaena,  iii.  164. 

Macroglossuni,  iii.  571. 

Melita?a,  iii.  114,  182. 

Morpbo,  iii.  35. 

Noctua,  i.  188,  190;  ii.  220,  291. 
Notodonta  {Bombyx),  ii.  237  ; iii. 

1 52. 

Nudaria,  iii.  647. 

Nycterobiiis,  i.  304,  456. 
Nympbalis,  iii.  11.5,  182. 


Odenesis,  iii.  638. 

Oecophora  ( Tinea),  i.  455. 
Bapilio,  ii.  244,  354;  iii.  35,  148. 
Parnassius,  iii.  149;  iv.  484. 
Pbalasna,  i.  1 95,  327. 

Pieris,  iii.  189,  195  ; iv.  200. 
Platypterix,  iii.  260. 

Pontia  {Pieris),  iii.  79,  98,  &c. 
Procris,  i.  203. 

Psyche  (7o(/rteaIIaw.),i.464;  iv.  1 59. 
Pterodactylus,  iv.  337. 
Pterophoriis,  iii.  64  3. 

Pyralis,  i.  172;  ii.  291;  iii.  231. 
Saturnia,  ii.  251. 

Satyrus,  iii.  104,  1 15. 

Sesia,  i.  195. 

Smerinthus,  iii.  186. 

S|)hiiix,  i.  163 ; iii.  36. 

Stauropus  (Bombyx),  ii.  254. 
Tinea,  i.  230,  465. 

Tortrix,  i.  457,  198. 

Vanessa,  iii.  84,  179. 

Urania,  iii.  179. 

Zygacna,  ii.  290. 

Order  X.  Diptcra,  iv.  381. 
Anthrax,  iii.  645. 

Asilus,  i.  271  ; ii.  361. 

Beris,  iii.  67,  337. 

Bibio  {Hirtcra),  i.  192;  ii.  361; 
iv.  558. 

Boinbylius,  ii.  383. 

Cecidcniyia,  i.  170,  433;  iv.  219. 
Ceria,  iv.  317. 

Ceroplatus,  iv.  131. 

Cbironoiniis,  iii.  1 13,  288;  iv.  558. 
Conops,  iii.  713. 

Corethra,  iii.  Ill;  iv.  66. 
Ctcnophora(C7«io«Trt),  i.  256;  iii. 
247,  449. 

Culex,  i.  112;  iv.  483. 

Dilophus,  iii.  370. 

Dioctria,  i.  271. 

Diopsis,  iii.  501. 

Dt)lichopns,  iv.  55. 

Ecliinoinyia,  iii.  37. 

Elopbilus,  iii.  137;  iv.  52. 

Einj)is,  iii.  337 ; iv.  568. 

Eristalis,  i.  1 92. 

Eunienis,  iv.  203. 
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lliEniatopoia,  iii.  S2(>. 

1 leptatonia,  iii. 

Hippobosca,  i.  1-17;  ii.  SIO. 

Leptis  (Ji/i/igio'),  i.  iv.  :57!>. 
Linioiiia,  iii.  680. 

Mosillus,  i.  168. 

IVIusca,  i.  117,  17‘J,  254. 

Myopa,  iii.  480. 

Nemoteliis,  iii.  479. 

Nycteribia,  ii.  311. 

(Estriis,  i,  136,  146,  149,  158. 
Oinopota,  i.  227. 

Ornitlioniyia,  i.  Ill;  ii.  310. 
Oscinis,  i.  201  ; iv.  487. 

Pangonia,  i.  152. 

Phasia,  iv.  291. 

Psychoda  {Hirlcca),  iii.  634. 
Rbagio,  i.  151. 

Rhingia,  iii.  479. 

SciEva,  ii.  280. 

Scatopliaga,  i.  190,  271  ; iii.  96. 
Sciara,  iii.  478. 

Seioptera,  ii.  305. 

Sepedon,  iii.  259. 

Sicus,  iii.  667. 

Siimdiiini,  i.  128;  iv.  483. 
Stomoxj’s,  i.  110,  145. 

Stratyomis,  ii.  230,  285 ; iv.  54. 
Syrpluis,  i.  262;  ii.  275. 
d'abamis,  i.  110,  145;  iii.  37. 
Tanypus,  ii.  278. 

Tepiiritis,  i.  196,  453;  ii.  283. 
Thereva,  iii.  621. 

Tipida,  i.  180,  294;  ii.  359. 
'I'ricliocera,  ii.  443. 
d'yrophaga  ( Tephritis),  ii.  283  ; iv. 
79. 

Volucella,  i.  264;  ii.  223. 
Xylopbagus,  iii.  645. 

Oruer  XI.  Aphaniplcra,  iv.  382. 
Pulex,  i.  100. 

Order  XII.  Aptcra,  iv.  383. 

Acarus,  i.  96,  226. 

Astoma,  iii.  107,  654.' 

Atax,  ii.  294  ; iii.  91. 

Caris,  iii.  107. 

CbclifcT,  iv.  385. 

Cliiotiea,  ii.  446. 


( 'raspcdosDina,  iii.  491. 

Eyiai's,  iv.  501. 

Oaiiiniasiis  (Acfiru.i),  i.  201  ; ii. 

306,  31  1;  iv.  227. 

CJeoiiliilus  {Sco/opcndra'),  i.  256; 

iii.  499  ; iv.  1 9. 

Gloiiici'is,  iii.  494. 

(ioiiylcj)tos,  iii.  670,  686. 
Ilydradiiia,  iii.  83;  iv.  228. 

I lulus,  ii.  308;  iii.  37;  iv.  142. 

I Ixodes  {Acarus),  i.  105,  145,  161  ; 
I ii.  308. 

1 Le[)isi)ia,  ii.  320;  iii.  161. 

, Leptiis  ( i.  103- 
Limnocbarcs,  iv.  501, 

I Litbobius  (Sco/opcndra),  iii.  494. 

' Machilis,  ii.  320;  iii.  23,  715. 

: Melittoi)bagus,  i.  162. 
Melopliagus,  i.  156. 

Nii'iuus  (hicinus),  iii.  104,  321. 
Nymplion,  i.  165. 

Obsidiuni,  iv.  385. 

Ocypcte,  iii.  107,  654. 

I Pediculiis,  i.  83. 
j Plialangiuin,  ii.  332;  iii.  686. 

1 Podura,  ii.  319;  iii.  715. 

I Pollyxcnus,  iii.  107. 

Polydesinus,  i.  184, 

Sarcoptes  (Acarus),  i.  91. 
Scolopendra,  i.  125;  iii.  37;  iv. 
558. 

! Sciitigcra,  iii.  22,  581  ; iv.  48. 

! Sinintluirus,  ii.  319;  iii.  715. 

I Troinbidiiini,  i.  323. 
j Uropoda,  iii.  90;  iv.  227. 

I CL.'VSS.  Arachnlda,  iv.  386. 
Aranea,  i,  127. 

Argyroneta  (Aranea),  i.  473. 
(dubiona,  iii.  491. 

Dt)loiiieda,  iii.  493,  note. 

Drassiis,  iii.  491. 

Dysdcra,  iii.  490. 

Kpeira,  iii.  71. 

Krcsiis,  iii.  493,  note. 

Oaleodes  (So/puga  F.),  i.  125; 
iii.  23. 

Latrodectes,  iii.  49.3,  note. 

Eycosa,  i.  126;  iii.  71,  491. 
.\iygale(./w«£Y/),i. 359,471  ; iii.  37. 
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Nyssus,  iii.  493,  note. 

Pholcus,  iii.  493,  note. 

Phryniis,  iii.  684  ; iv.  387. 
Salticus,  ii.  316. 

Scorpio,  i.  134,  276;  iii.  37,  718. 
Scytodes,  iii.  490. 

Segestria,  iii.  490. 

Sparasiis,  iii.  493,  note. 

Sphasiis,  iii.  491. 

Storena,  iii.  493,  note. 
Tetragnatha,  iii.  493,  note. 
Thelyphonus,  iii.  684,  704,  713; 
iv.  387. 

Thomisus,  iii.  71. 

Foreign  Provincial  Names. 
Alkerines,  i.  317. 

Bamburos,  i.  328. 
Bemarkelse-mask,  i.  33. 

Bete  rouge,  i.  105. 

Bete  de  la  Vierge,  i.  263. 
Blaazops,  ii.  395. 

Brulot,  i.  110. 

Bruinm-Vogel,  ii.  378. 

Cadelle,  i.  171 ; iii.  142. 

Cafafi,  i.  128,  note. 

Cancrelas,  i.  260. 

Cantaride  de’  Gigli,  i.  260. 
Chenille,  i.  184. 

Cheveux  de  Florence,  i.  284. 
Chigoe,  i.  49,  102. 

Ciron  des  paupieres,  i.  88. 

Coddia,  i.  122. 

Comegen,  i.  238. 

Coya,  or  Coyba,  i.  132. 

Cucuij,  ii.  413. 


! Cupia,  i.  136. 

' Dibben  Fashook,  i.  312,  note. 

I Fils  de  la  Vierge,  ii.  334. 

, Gards-drag,  ii.  275. 

I Grille,  ii.  401, 

Grugru,  i.  296 
Heerwurm,  ii.  8. 

Jiggers,  i.  102. 

Kakerlac,  i.  260. 

! Kennes,  i.  317. 

Lierman,  ii.  403. 

Macauco,  i.  300. 

; Mantas  blancas,  i.  128. 

Mosquito,  i.  1 12. 

Moustiqiie,  i.  112,  note. 

Moutac,  i.  300. 

Nigua,  i.  102, 

Pe-la,  i.  325. 

Pique,  i.  102, 

i Sacktriiger,  i.  464  ; iii.  257. 
j Skarnbosse,  i.  33. 

! Stainm-raupe,  ii.  433. 

! Tania-joura,  i.  306. 

' Teignes  ii  fourreau  a inantcan,  i. 
' 462. 

' Tendaraman,  i.  127. 

I Tola,  or  Thola,  i.  316. 

I Torbist,  i.  33. 
i Tsalt-salya,  i.  152. 

I 4'ungua,  i.  102. 

I Vaches  a Dieu,  i.  263. 
j Vinaigrier,  i.  67. 
j Voupristi,  i.  155. 

I Wurm-trdekniss,  i.  210. 

Zancudo,  i.  112,  note. 

Zirnb,  i.  152,  note;  ii.  380. 
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Abxlincnce  of  injects,  i.  399. 

Ararin.ih,  disease  so  called,  i.  86 ; 
iv. -->‘27,  .s72. 

Acid,  acetic,  iv.  l:?8, 

bcmbic,  iv.  139. 

formic,  iv.  1.38. 

malic,  iv.  138. 

JElian,  iv.  -125. 

A'ernscepst/,  iv.  240,  245. 

Affinity,  iv.  357  : object  of,  401. 

Air-reservoirs,  iv.  51,  184. 

Aldrovandus,  iv.  428. 

Analogies  in  nature,  kinds  of,  iv. 
411  : object  of,  408  : scale  of, 
in  insects,  412. 

Analogy,  argument  from,  iv.  237. 

Analysis  (chemical)  of  insect  sub- 
stance, iii.  395  ; iv.  572. 

Anbury,  i.  453. 

Animals,  classifications  of,  iii.  2. 

annulose,  iii.  13;  iv.  426. 

Ant,  black,  i.  483;  ii.  48  : fire,  i. 
122:  green,  122:  hill  or  horse, 
231  ; ii.  48,  97 : jet,  48,  98 : 
mason,  96 : miner,  80 : parasol, 
i.  207,  479  : red,  ii.  48,  69 : ru- 
fescent,  76:  sanguine,  81:  sugar, 
i.  182:  turf,  ii.  93:  visitation,  i. 
123,  270:  yellow,  ii.  48,  90. 

Anteater,  i.  280. 

Antenncc,  whether  analogous  to 
ears,  iv.  240. 

Antiion,  i.  428. 

Ants,  love  of  their  young,  i.  362 : 
nests,  479:  swarms,  ii.  51:  lan- 
guage, 62:  wars,  69:  slaves, 
75:  milch-cattle  or  Aphides,  88 : 
emigrations,  91:  recruits,  93: 
roads,  97:  strength,  lOO;  di-  j 


versions,  103:  diseases  of,  iv. 

20. 

Ants  (white)  ravages  of,  i.  241: 

I nests,  511:  history,  ii.  31 : colo- 
nies, 34  : number  of  eggs,  36  : 
' soldiers,  40:  sounds  of,  42. 

Aphides.  See  Plant-lice. 
j Apparatus  for  taking  and  destroy- 
I ing  insects,  iv.  513. 

I Apple,  attacked  by  insects,  i.  197. 

' Apricots,  attacked  by  insects,  i. 

200. 

Aristotle,  system  of  animals,  iii.  2 : 

I of  insects,  iv.  423. 

Armour  (defensive)  of  insects,  ii. 
225. 

Arms,  fore  legs  why  so  called,  iii. 
546. 

Artiexdntions  of  legs,  iii.  655,  664, 
670,  682, 

Artifices  (defensive)  of  insects,  ii. 
‘257. 

Aspect  (defensive)  of  insects,  ii. 

I 224. 

I Attitudes  (defensive)  of  insects,  ii. 
232. 

Aurelia,  i.  66. 

Barley,  destroyed  by  insects,  i. 
172. 

Beans  and  Peas,  destroyed  by  in- 
sects, i.  173. 

Bee,  car[)entcr,  i.  438:  leaf-cutter, 
35,  192,  444  : mason,  441: 
poppy,  443. 

Bees,  (hive)  affection  for  their 
young,  i.  375:  combs,  484:  fa- 
bles respecting,  ii.  122:  females, 
125:  larva?  of  workers,  how 
turned  to  females,  1 29  : weight 
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and  bulk,  129:  jealousy  and 
bal  tles  of  the  female  or  queen, 
H2  : her  appearance  how 
retarded,  146  : homage  paid 
her,  151:  effects  j)roduced  by 
the  loss  of  her,  152:  sound 
emitted  by  her,  387  : fecun- 
dation, 172;  iv.  158;  swarms, 

ii.  161 : males,  number  of,  171  : 
slaughter  of,  1 73 : workers, 
tongue  of,  177:  wax-pockets, 
178  : collection  of  honey  and 
pollen,  178:  excursions,  187: 
scouts,  189:  ventilation  of  their 
hive,  193:  language,  201:  an- 
ger and  battles,  202,  207  : ene- 
mies, i.  162;  ii.  209:  tempe- 
rature, 212,  446;  iv.  77:  modi- 
fications of  their  instinct,  ii.  48 1 . 
degree  of  intellect,  495, 513:  iv. 
32  : diseases,204:  kinds  of, i. 328. 
Beetle,  pertinacity  of  one,  ii,  235  : 
asparagus,  iv.  104:  bacon,  i. 
225:  bloody-nose,  ii.  247,  321 : 
burying,  i.  351 ; iv.  254.  dark- 
ling, ii.  242 : death-watch,  i.  36 ; 
ii.  385:  lily,  260:  meal-worm, 

i,  224;  iv.  104;  oil,  ii.  250: 
poplar,  245  : rhinoceros,  iv.  11: 
turnip,  i.  185:  vine,  202;  iv. 
499. 

Beetles,  blister,  i.  312;  ii.  227: 
bombardier,  246;  iv.  129,  143: 
capricorn,  i.  252,  298;  ii.  391: 
carnivorous,  iv,  131:  carrion,  ii. 
242:  dung  or  pill,  i,  349;  ii. 
234,  257;  iii.  442,  456:  clastic, 

ii.  317:  herbivorous,  iv.  1.32: 
knot-grass,  163;  lamellicorn, iii. 
309,436:  pctaloccrons,  163,168, 
446;  iv.  398  : predaceous,  i. 
268;  ii.  321;  iv.  392,  408:  rove, 

ii.  236,  244,  306  : stag,  224, 
227;  iv.  189:  tiger,  iii.  152: 
timber  and  labyrinth,  i.  210, 
232,  454;  ii.  235:  water,  363; 

iii.  123,  481  ; iv.  254. 

Bile  of  insects,  iv,  103. 

Blond,  showers  of,  caused  by  moths, 
i.  35:  of  insects,  iv.  84,  92. 


Boatman  (water),  i.  272. 

Bonnet,  iv.  444. 

Book-crah,  iv.  228. 

Books,  attacked  by  insects,  i.  236. 
Boxes  (store),  described,  iv.  254. 

breeding,  iv.  540. 

Brain,  Acarns  found  in,  i.  140. 

Bng^  bed,  i.  107:  chintz,  170: 
harvest,  103:  red,  184;  water, 
ii.  364 : wheel,  i.  108. 

Bugs,  their  scent,  ii.  242. 

Bujyrestis  of  the  ancients,  what, 
i.  154. 

Butcher  Bird,  i.  284. 

Buttcrjlies,  blues,  iii.  651 : cop- 
pers, 652  : ff-itillaries,  253  : 
skippers,  ii.  305:  Trojans  and 
Grecians,  iii.  303 : mode  in 
which  their  caterpillars  suspend 
themselves  when  about  to  as- 
sume the  pupa,  207. 

Butterfy,  admiral,  iii.  84,  114: 
Adonis,i.41 ; iii. 651 ; brimstone, 
252:  cabbage,  i.  188;  ii.  11; 

iv.  24,  281 : Glanville  fritillary, 
iii.  114:  hawthorn,  98:  large 
skipper,  ii.  305:  mountain,  iii. 
149:  nettle,  253:  orange-tip, 
254;  painted  lady,  261:  pea- 
cock, i.  9;  iii.  214:  purple  em- 
peror or  high-flier,  iv.  415:  sil- 
ver-w:ishcd  fritillary,  iii.  253 : 
swallow-tail,  ii.  224;  tortoise- 
shell, iii.  110. 

Cabbage  tribe,  insect  assailants  of, 
i.  188. 

Cabinet,  directions  for  making,  iv. 
542. 

Case  or  Caddis  worms,  i.  468;  ii. 
264. 

Camphor,  how  to  be  used,  iv.  545. 
Carrots  and  Parsnips,  injured  by 
a centipede,  i.  180. 

Catching  insects,  directions  for,  iv. 
515. 

Caterpillars,  diseases  of,  iv.  206 : 
how  to  preserve,  538;  surveyors 
attitudes  of,  ii.  236. 

Cattle,  insects  that  attack,  i.  148. 
Caul  of  insects,  iv.  93. 
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Ci'nfipe(lr.i,  i.  12;1,  25(j,  ’.08. 

Chfibrier,  ciilogiiim  otj  iv.  179. 

Chaft’r,  carrion,  ii.  :!9!  : cock,  i. 
I'v",  205;  ii.  877:  dung,  284, 
249,  357:  fern,  5;  rose,  321  : 
tree,  284. 

Checae  niaggot,  i.  226 ; ii.  283 : 
mite,  22b,  832. 

Cherrp,  insects  that  attack,  i.  195. 

Chestnut,  insects  that  attack,  i, 
201. 

Chn/sa/is,  i.  65. 

Cicada,  male,  sound  produced  hy, 
and  its  apparatus,  ii.  402,  405. 

Circulation,  different  inodes  of  in 
tile  animal  kingdom,  iv.  81  : 
whether  any  in  insects,  85. 

Clairville's  system,  iv.  461. 

Classes  of  annulose  animals,  iii.  1 6 ; 
iv.  865;  osculant,  iii.  14. 

Climates,  insect,  iv.  482. 

Cloclis  or  Dors,  ii.  310. 

Clover-seed  destroyed  by  a wee- 
vil, i.  1 76. 

Cochineal,  i.  318. 

Cockroach,  i.  226,  239. 

Cocoon,  i.  68,  462;  iii.  214. 

Collar  of  certain  insects,  whether 
the  analogue  of  the  prothorax, 
iii.  548. 

Collier,  plant-louse  of  the  bean, 

i.  175. 

ro/oM?’s- (brilliant),  use  of  in  insects, 

ii.  224. 

Cnrnmosis,  what?  ii.  485. 

Concealment,  inodes  of  in  insects, 
ii.  257. 

Correlation,  iv.  357. 

Cossus,  Pliny’s,  i.  299. 

CWtoH, insects  that  injure,  i.  184. 

Creation,  works  of,  have  a double 
object,  iv.  401. 

Crepuscular  insects,  iv.  512. 

Cricket,  field,  ii.  397  ; iv.  104; 
house,  i.  240;  ii.  896:  Indian, 
i.  240;  mole,  ii.  366,  398. 

Crop  of  insects,  iv.  106,  109,  111. 

Cuckow,  bee,  i.  287. 

Cucumbers,  fecundated  bv  bees, 
i.  295. 


Cupitlcs,  iv.  172,  188. 

Currant,  insects  that  attack,  i.  1 94, 
Cuvier  s system,  iv.  462. 

Dances  of  insects,  ii.  5,  372. 
Death-watch,  i.  36;  ii.  385. 

Deer  infested  by  insects,  i.  158. 

De  Geer  (Baron),  system  of,  iv. 
442. 

Developments  of  plants  and  ani- 
mals, iii.  57. 

Digger  (entomological)  described, 
iv.  516. 

Dimerous  insects,  iii.  685. 

Diptera,  three  descriptions  of,  ii. 
360. 

Diseases  of  insects  ; — wounds,  iv. 
198 ; internal  diseases,  201, 57 1 ; 
parasitic,  207,  572. 

caused  by  lice,  i.  S3 ; by 

mites,  87  : by  larvae,  98,  134. 
Dissection  of  insects,  modes  of,  iv. 
194. 

Distribution  of  insects : — numeri- 
cal, iv,  476 ; topographical,  482 : 
local,  498. 

Diurnal  insects,  iv.  512. 

Dogs,  insects  infesting,  i.  161. 
Dors,  ii.  219,  310;  iii.  332. 
Dragon,  flying,  wings  represent 
mid-legs  of  insects,  iii.  593 ; iv. 
418. 

Dragon-Jlics,  devourers  of  insects, 

i.  273 ; remarkable  apparatus  of 
larva,  &c.,  iii.  125. 

Drone,  or  male  bee,  ii.  171. 

Drum  of  the  cicada,  ii.  405 ; of 
grasshoppers,  399. 

Dijcs  afforded  by  insects,  i.  815. 
Earwigs,  common,  i.  858  ; giant, 

ii.  237  ; lesser,  iv.  514. 
Education,  effects  of  on  ants  and 

other  insects,  ii.  87;  iv.  22. 
Eggs  of  insects,  how  fecundated, 
iv.  158  ; exclusion,  iii.  66;  situ- 
ation, 70;  substance,  86 ; num- 
ber, 88;  size,  89;  growth,  91: 
shape,  93;  sculpture,  97;  co- 
lour, 99  ; [icriod  of  hatching  ac- 
celerated by  artificial  means,  iv. 
542;  gestation,  iii.  162;  have 
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their  i)ar;isites,  iv.  212:  various 
modes  of  depositing,  353. 

Eleciricif  i/  affects  gossamer  web,  iv. 
131  : excites  insects,  135,  ‘246. 

Entomologist,  not  cruel,  i.  53:  dress 
])roper  I'or,  iv.  525. 

Entomology,  instances  of  its  utility, 
i.  234  : study  of,  value,  4 : uses 
of  a system  of,  47. 

Enlozoa  namatoidea,  a kind  ol  in- 
testinal worms,  iv.  229. 

Ephemera;,  history  of,  i.  27  9 : sin- 
gular gyrations  of,  ii.  3G9 : have 
an  inner  pupa  case,  iii.  29G  : re- 
spiratory organs,  iv.  57  : used  as 
manure,  i.  314. 

Eras,  entomological : —of  the  an- 
cients, iv.  420  : of  the  revival  of 
the  science,  426  : ot  Swammer- 
dam and  Ray,  431  : of  Linne, 
436  : of  Fabricius,  449  : of  La- 
trcille,  454:  of  MacLeay,  465. 

Evil  (seeming),  uses  of,  i.  247. 

Excrement  of  insects,  iv.  119:  lar- 
vae of  wasps,  becs,&c.  have  none, 
102. 

Ei/es  of  insects  : —simple,  iii.  490  : 
'conglomerate,  493 : compound, 
494:  structure  of,  495:  num- 
ber, 498:  situation,  500:  figure, 
501. 

Eahricbis,  system  of,  iv.  451. 

Fishes  attacked  by  an  insect,  i.  165. 

Flea,  i.  100:  leap  of,  ii.  315: 
strength  of,  iv.  188. 

Flies,  singular  disease  of,  iv.  202, 
571. 

Flowers,  insects  that  devour, 1. 1 92. 

Fluid  in  pseudo-eardia  ot  insects, 
iv.  84,  89,  note. 

F/v,  cauliflower,  i.  108:  chame- 
leon, iii.  99  ; iv.  54  : cheese,  ii. 
283  : crane,  ii.  367 ; iv.  1 57  : eye, 
i.  130 : fire,  i.  314;  ii.  427  : flesh 
or  carrion,  ii.  276,  361  : forest, 
i.  147;  ii.  310:  gall,  i.  31 5, 448  ; 
iv.  156:  Hessian,  i.  .'>0,  169: 
horse,  i.  109,  145;  ii.  472,  note  : 
house,  i.  129;  ii.  362:  lace- 
wingeil,  iii.  94  ; May,  i.  2i9  ; iii. 


239,  295,  305:  onion,  i.  190: 
sand  or  burning,  i.  110:  scor- 
pion, ii.  20,  56:  snake,  ii.  310, 
527  : swallow,i.l  11:  wheat,  168. 

Food,  insects  that  attack,  i.  224 : 
reservoir,  iv.  98. 

Forceps  described,  iv.  520. 

Forest-trees,  insects  attack,  i.  205. 

Frog-hopper  (froth;,  leaps  of,  ii. 
31 5. 

/'5/77,gi,  parasitic  on  insects,  iv.  207. 

Gad-fy,  deer  and  reindeer,  i.  158  : 
horse,  146  : ox,  148  : man,  136  : 
rabbit,  165:  sheep,  157. 

, has  eight  trachete,  iv.  65. 

Gall-nuts,  i.  315,  448. 

Garments,  insects  that  attack,  i. 
229. 

Gecko  (lizard;,  ii.  325. 

Geometers  or  surveyors,  a kind  of 
caterpillar,  ii.  292;  iv.  188. 

Gesner,  iv.  429. 

Gizzard  of  insects,  iv.  99. 

Glow-worm,  common,  ii.  410;  iv. 
143  : Italian,  ii.  425. 

Gnat,  agaric,  ii.  7 : common,  i. 
112;  ii.  285  ; iii.  81 : gall,  i. 
208,  453;  horse,  147:  wheat, 
i.  28,  170;  winter,  ii.  443. 

Goliath  beetles  belt  the  globe,  iv. 
493. 

Gooseberry,  insects  that  attack,  i. 
195. 

Gossamer  webs,  ii.  334. 

Gould  (Rev.W.),  the  historian  of 
Englisii  ants,  ii.  48. 

Grass,  insects  that  attack,  i.  177. 

Grasshopper,  ii.  222,  398 : large 
green,  i.  150;  iv.  230. 

Grai/  (Mr.)  characters  of  Linne’s 
orders  and  genera  of  insects  in 
Latin  verse,  iv.  446. 

6b'077p,v  of  animal  kingdom,  iv.  360: 
of  insects,  390:  characters  of, 
391 : scale  of  393  : composition 
of  397  : how  to  be  investigated, 
548 ; preilomiuant,  488  : domi- 
nant, 490;  sub-dominant,  492: 
quiescent,  493;  endemial,  494. 

Gyrations  of  insects,  ii.  369. 
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Habit,  what,  iv.  .551. 

Habitations  of  solitary  insects,  i. 
435:  of  jrreitiirious  insects,  44(;. 

curious  ones  of  Tinci- 

d(e,  i.  457. 

Harvest-man,  iv.  1 1 4. 

Haw/emoth,  l)ee,  i.  ‘209  : deatli’s- 
liead,  34,  1G3;  ii.  ‘240,  ‘266;  hor- 
net, i.  L’09  : huiniiiing-bird,  ii. 
369,  383:  privet,  iii, ‘266:  spurge, 
‘266. 

Hawkmoths,  ii.  ‘237. 

Hearing  of  insects,  orcan  of,  iv. 
240. 

Heart  of  insects,  what  rc|)rcsented 
by?  iv.  84  : oi  Arnehnidu,  93. 

Heat  (vital ) of  insects,  ii.  '229  : iv. 
77. 

Herbage  benefited  by  insects,  i. 
249. 

Herod  (Agrippa)  destroyed  by  lar- 
vae, i.  99. 

Heteromerous  insects,  iii.  683. 

Honei/,  i.  327  : iv.  134. 

comb,  i.  485. 

deio,  i.  203. 

Hops,  insects  that  attack,  i.  182. 

Hornet,  i.  121,  270. 

Hoise,  insects  that  annoy,  i.  145. 

Hovering  of  insects,  ii.  368. 

Humble-bees,  afiection  for  their 
young,  i.  379  : mode  of  building 
their  nests,  502:  females,  ii.  114; 
making  cells,  117:  males,  118: 
workers,  118:  hive-bees  per- 
suiide  them  to  \ield  to  them 
their  honey,  1 1 9, 

Humeral  [)iece  of  wings,  iii.  619. 

Humming  of  insects,  ii.  379;  iii. 
552,  note, 

in  the  air,  ii.  377. 

Hibernation  of  insects: — in  theegg 
state,  ii.  4:12:  pupa  state,  435  : 
larva  state,  436  ; perfect  state, 
437:  [)!acesto  which  they  re.sort 
I'or,  4 40:  cold  not  the  only  cause 
of,  460. 

Himcnoptera'grcgiw'Mw^';  notsnb-  I 
ject  to  1 he  attack  ol  iciinenmons,  I 
iv.  218. 
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Jehnenmuns,  i.  264  ; iv.  209,222: 
how  to  extract  from  c:iterpillars, 
54  1. 

Ignis  faluus,  ii.  422. 

Imago,  i.  68  : motions — walking, 
ii.  306  : running,  310  : jnm|)ing, 
313:  climbing,  320  ; against  gra- 
vity, 323:  flying,  346;  swim- 
ming. I've.,  :i6:i  ; burrowing,  365  : 
ilevelopmenf,  iii.  291 ; sexual  di- 
stinctions, 29!':  age,  34:1. 

Inserts,  apparatus  for  killing,  iv. 
530  : ann(.)yance  cf  in  what 
respects  beneficial,  i.  250:  be- 
neficial in  removing  nuisances  ■, 
as  dung,  252;  carrion,  253  : in 
keeping  other  insects,  &c.  within 
due  limits,  245,  259:  as  afford- 
ing food  to  mammalia,  277  ; t<j 
reptiles,  278  ; to  fishes,  279;  to 
birds,  284  ; to  man,  298  : as  ar- 
ticles used  in  materia  medica, 
312:  used  for  ornament,  314: 
as  affording  materials  for  dyeing, 
inkj&c.,  315:  as  producing  w ax, 
324;  honey,  327;  silk,  329: 
cold  and  frost,  effects  up<m,  ii. 
442,451  ; definition  of,  iii.  28  ; 
breeding  them,  directions  for,  iv. 
538:  differ  from  I'rustarea  awd 
Arnchnida.m.  9:  education,  ef- 
fects of  iij)on,  ii.  87  : errors  (vul- 
gar) concerning,  i.  33  : fossil,  iv. 
557  : food  of—  vegetable,  i.  382; 
animal,  384  ; both  animal  and 
vegetable,  386:  some  nnivorons, 
387  ; others  omnivorous,  388  ; 
times  ot'feeiling,  391 : organs  by 
which  they  feed,  393;  iii.  417  : 
stratagems  employed  in  f)rocn- 
ring  food  — by  s[)iders,  i.404;  by 
the  ant-lion,  427:  how' best  to 
Icitl  them  when  captured,  iv. 
52:1,  527  : imitations  they  exhi- 
bit, i.  7;  ii.  21!):  injuries  they 
occasion  to  man,  i.  82;  other 
animals,  l i t ; grab.,  166;  )ml>e, 
17.i;  herbage,  177  ; roots,  184  ; 
kil(  lieu-garden,  187;  f1oucrg;u'- 
den,  192;  fruit,  1 9.3;  plaul;)iieii-,, 
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205 ; to  our  Ibod,  221 ; gar- 
ments, 22!) ; timber,  2S2 ; books 
and  cabinets,  ‘256 : instincts,  ex- 
quisiteness of,  ii.  473;  number 
of,  498;  development  of,  509: 
instruction  afforded  by  insects, 
i.  1 6 : integuments  of,  iii.  394  ; 
intellect  of,  ii.  513  ; iv.  21,  32  : 
inventions  they  have  anticipat- 
ed, i.  14  : means  by  which  they 
defend  themselves — passive,  ii. 
219;  active,  232:  luminous  in- 
sects, ii.  409  : noxious,  how  to 
be  destroyed,  i.  SO:  number, 
(supposed)  of  insects  existing, 
iv.  477  : compared  with  that  of 
{)lants,  477 : of  carnivorous  and 
phytiphagous  insects,  479  : ovi- 
parous and  ovo-viviparous  in- 
sects, iii.  65  : representative  in- 
sects, iv.  496 : rank  of,  363  : 
strength  of,  iv.  188 : setting  and 
preparing  for  cabinet,  530:  table 
of  relative  size  of,  iii.  53  : trans- 
formations of,  i.  69. 

Instinct,  change  of  in  a spider,  iv, 
198,  note. 

Itch,  cause  of,  i.  90. 

Jaws  of  insects,  i.  394. 

Jelly,  secreted  by  ditto,  iv.  133, 
Journal,  entomological,  how  to 
make,  iv.  556. 

Jurine,  system  of,  iii.  622 ; iv.  470. 
Kingdoms  (animal  and  vegetable), 
analogies  between,  iv.  361  : nu- 
merical arrangement  of,  400. 
Knowledge,  two  avenues  to,  i.  24. 
Lac,  an  insect  product,  i.  321. 
Lady-bird  or  Lady-cow,  262;  ii. 
9,  230. 

La»;flrc/t,  system  of  animals,  iii.  15: 

of  insects,  iv.  462. 

Lanier n-fy,  noise  of,  ii.  401  : whe- 
ther luminous,  418. 

Larva  of  flies,  i.  227  : slinging, 
iii.  179:  rat-tailed,  i.  253:  its 
resj)iratory  apparatus,  iv.  53. 
Larva;,  substance  of, iii.  1 10:  lieatl, 
112:  eyes,  116:  antenna’,  1 18 : 
mouth,  119:  trunk  and  abdo- 


men, 1 30  : prolegs,  1 34  : dor- 
sal of  gall-fly,  ii.  281  : appen- 
dages, iv.  l'45:  figure,  156: 
kinds  of,  1 60 : primary  forms 
of,  162:  clothing  of,  174:  co- 
lour, 185  : food  of,  189  : moult- 
ing, 190  : growth  of,  201  : how 
they  prepare  to  assume  the  pu- 
pa, 204  : motions  of  apodous, 
li.  273  : of  pedate,  ii.  286. 
Latrcille,  system  of,  iv.  456. 

Law  (original)  of  the  Creator,  re- 
gulated the  developments  of  in- 
sects, iii.  56, 

Leach,  Dr.,  system  of,  iv.  463. 

Legs  of  insects,  parts  of,  ii.  286  : 
number  of,  307;  iii.  654:  ac- 
quisition of,  by  myriapods,  iii. 
107,  159:  antenna;  supply  the 
place  of,  ii.  313:  relative  loca- 
tion of,  658:  motatory,  ii.  306. 
Lcjjidoptera,  parasites  of,  iv.  221: 

colours,  iii.  649 : scales,  646. 
Linne,  system  of  animals,  iii.  5 : of 
insects,  iv.  438. 

Lint  collected  by  an  ant,  i.  312, 
Lister,  Dr.  Martin,  iv.  434. 

Liver  of  Arachnida,  iv.  103,  115. 
Loc2ists,  ravages  of,  i.  213 : follow- 
ed by  famine  and  pestilence, 
214  : benefits  produced  by,  249  : 
used  as  food,  300 : leap  of,  ii. 
314 : female  killed  by  the  male, 
iii.  347. 

Louse,  bat,  ii.  31 1_:  bird,  i.  162; 
iii.  97 : common,  i.  83 : peacock, 
i.  162:  sheep,  i.  156:  sugar,  ii. 
320  : wood,  233. 

^ leaf.  See  Plant-louse. 

Luminosity  of  insects,  causes  of,  ii. 
423  ; iv.  444. 

Lyonncl,  anatomy  of  the  cossus,  iv. 
445. 

MacLcay,  W.  S.,  system  of  ani- 
mals,iii.  12:  of Annulosa,iv.  465: 
of  Mandibulata,  467:  of  Petalo- 
cer.a,  169:  columns  of  analo- 
gous Haustellata  and  Mandibu- 
lata,  412. 

Maggot  of  a fly,  destructive  to  the 


UNttMslI 

sick,  i.  137;  jumping  oT  cIiclsc- 
fly,  i.  ; ii.  ‘-’83. 

J\ltignu.<t,  -Vlbertus,  iv.  ‘136’. 

Maize,  insects  tliat  attack,  i.  l TO, 
173. 

Ma/cs,  two  kinJs  of?  iv. 

Man,  centre  of  the  aniinal  crea- 
tion, iv.  360. 
j\Iarrow,  spinal,  iv.  8. 

Maif-Jitj.  See  Fly. 
jMcal-warni,  i.  ‘224  ; iii.  142. 
Medicine,  insects  useful  in,  i.  :!12. 
Metamorphosm  of  insects,  ana- 
logy between  aiul  the  resurrec- 
tion, i.  73:  use  of,  77:  analo- 
gies of  those  of  jjlants  and  ani- 
mals, iii.  57. 

wliat  ? iv.  355. 
Alicnoscopcs,  iv.  194,  557. 
Migrations  of  insects,  ii.  7;iv.  511: 
of  locusts,  ii.  15. 

Alilk  produced  by  insects,  ii.  245, 
251  ; iv.  465. 

Aide,  autumnal,  or  harvest  bug,  i. 
97,  103;  bee,  162:  beetle,  iv. 
227 : cheese,  i.  226,  ,307,  332 ; 

iii.  107 : dysentery,  i.  89 : flour, 
225;  itch,  90:  milk,  88:  spi- 
der, iv.  572;  spinning  or  red  spi- 
der, i.  201 ; strawberry,  ii.  31 1 : 
vegetating,  i.  393  ; iv.  227. 

Mites  that  infest  collections  of  in- 
sects, &c.  how  best  destroyed, 

iv.  545. 

Alitys,  what?  ii.  285. 

Alolc-erickct,  ravages  of,  i.  191  ; 
wonderful  apparatus  for  moving 
its  arms,  iii.  586. 

Alonomeroits  insects,  iii.  686. 
AIoscs,  knowledge  of  insects,  i. 
22;  iv.  420. 

Alosquito,  a Simidimi,  \.  118.  See 
Gnat. 

Aloth,  aquatic,  iv.  56 : barley,  i. 
172;  brown-tail,  20  I ; clothes’, 
229,  465 : emperor,  334 ; ii. 
251;  figurc-of-eight,  i.  197; 
fir,  131;  ii.  22:  fur,  i.  230; 
ghost  or  hop,  183;  iii.  66,  27), 
306;  gold  or  yellow-tail,  i.  30; 
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ii.  31, 253 : gooseberry  and  cur- 
rant, i.  )95;  ii.  453:  grass,  i. 
178  : great-goat,  i.  209;  ii.  301  ; 

iii.  119,  174,  201,  353  : lacke}  , 

iii.  80:  lappet,  ii.  232  ; iii,  99  : 
lobster,  ii.  254  : locust,  iii.  284; 
procession,  i.  130,  478;  ii.  23: 
prominent,  iii.  152:  puss,  ii. 
251,  253;  iii.  283;  iv.  213:  silk- 
worm, i.  332 ; iii.  89,  276  : ta- 
[lestry,  i.  230 : tiger,  ii.  226, 
252  ; iii.  164  : wax,  i.  388  : woH^ 

i.  171  : wool,  i.  230. 

, remarkable  brush  of,  iv.  60  : 

one  resembling  a caterpillar,  1 59. 
Alvths,  certain  that  construct  cu- 
rious habitations,  i.  457,  465; 

ii.  477:  minute,  how  to  be  taken, 

iv.  527. 

greasy,  how  to  restore,  iv. 

139. 

Alothing,  seasons  of,  iv.  511. 
Aloujfct,  iv.  429. 

Aloidtmg.  See  Insects. 

AIiisclcs  of  insects,  origin  of,iv.  168; 
substance  of,  1 68  : shape,  1 70  : 
colour,  171  : kinds,  171;  point 
of  attachment,  172  : motions, 
173:  muscles  of  larvse,  174;  of 
imago  head  and  organs,  175 : of 
trunk,  177:  of  wings,  179. 

, of  Arachnida,  iv.  187. 

Alyrtle,  attacked  by  a coccus,  i. 
193. 

Nectar  of  flowers,  numerous  in- 
sects devoted  to  its  absorption, 
iv.  480. 

Nectarine,  attacked  by  insects,  i. 
200. 

Nerves  of  insects,  number  of,  iv. 

14  : recurrent,  16. 

Nervous  system  of  insects,  mixed, 
iv.  21,  23;  ch'mges  of  in  their 
metamorphosis,  2:1. 

N'ct,  bag,  iv.  516  : fly  or  bat-fowl- 
ing, 518:  l‘’rench,  516;  Mac- 
lean’s, 520  : Paul’s,  517:  landing 
or  water,  531 . 

Neuters,  ii.  30;  iv.  165. 
Nine-killer,  i.  285. 
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Nocturnal  insects,  iv.  513. 

Noises  of  insects,  how  produced, 
ii.  380 : of  beetles,  &c.  390. 
See  Humming. 

Nut  weevil  of,  i.  201. 

Ni/inph,  i.  65  : cased  nymph,  67. 
Oi/s  produced  by  insects,  iv.  1 33. 
Olive,  insects  that  attack,  i.  201. 

attacked  by  a coccus,  i.l93.  i 
Orchard  and  Prudery,  insect  ene- 
mies of,  i.  193, 

Orders  of  insects,  denominations 
of,  i.  66,  note : definitions  of,  iv. 
367 : which  should  precede,  416: 
osculant,  369. 

Orismology  (term),  iii.  257  ; iv. 
529,  note. 

Ooo-viviparous  insects,  iv.  163, 
Palpi,  of  what  sense  organs,  iv.  248. 
Parasites  of  insects : — vegetable,  iv, 
207  : Insect  ; hymenopterous, 
i.  264 ; iv.  209  : strepsipterous, 

i.  267;  iv.  208:  dipterous,  i. 
267;  iv.  224:  apterous,  ibid: 
Worms,  229. 

Pax-wax, 176. 

Peaches,  insects  that  attack,  i.  200. 
Pears,  insects  that  attack,  i,  197. 
Peck  (Professor),  his  description  of 
the  ovipositor  of  saw-flies,iv.l  54. 
Penny  (Dr.  Thomas),  iv.  429. 
Pentamerous  insects,  iii.  368. 
Perspiration  of  insects,  iv.  145. 
Phosphorus,  iv.  107. 

Phthiriasis,  or  lousy  disease,  i.  84; 
iv.  224. 

Phlhirophagy,\.  107. 

Pigeons,  insects  that  infest,  i.  162. 
Pine-apple,  insects  that  attack,  i. 
201. 

Pissoceros,  what?  ii.  147. 
Plant-lice,  extraordinary  fecundity 
of,  i.  174;  iv.  164:  numbers  of, 

ii.  8. 

Plant-lousi — of  the  apple,  i.  :i2, 
198  : of  the  beau  or  Collier, 
175  : of  the  beech,  208  : ot  the 
fir,  208,  454  : of  the  hop,  265  : 
of  the  larch,  208  : of  roots,  ii. 
90 ; of  the  rose,  i.  192. 


Plants,  entrap  flies,  i.  289  : fecun- 
dated by  insects,  293  : some 
yield  poisonous  honey,  ii.  180. 

Pliny,  iv.  425. 

Plums,  insects  that  attack,  i.  197. 

Pockets  (wax),  ii.  177. 

Poisons,  insect,  iv.  137. 

Polymeroits  insects,  iii.  686. 

Potatoes,  insects  that  attack,  i. 
18.5. 

Poultry,  insects  that  attack,!.  162. 

Praying-insects  or  Mantes,  fero- 
city of,  i.  275. 

Propolis,  whwt'l  ii.  186. 

Proportion  ( relative),  of  insects  ac- 
cording to  the  kind  of  their 
food,  iv.  480. 

Pubescence  of  insects,  uses  of,  iii. 
399. 

Pupcc,  kinds  of,  i.  65  ; iii.  228  : La- 
marck’s and  Latreille’s  division 
of,  243,  note  : integument  of, 
244:  figure  of,  246 : parts  of,249: 
colour  of,  259 : age  of,  261:  sex 
of,  270  : motions  of,  ii.  296  j iii. 
270  : respiration  of,  iv.  74  : ex- 
trication of,  iii.  272. 

Pupiparous  insects,  iii.  64;  iv.  165. 

Oueen-bee,  ii.  141. 

Range  (geographical)  of  insects,  iv. 
486. 

Raspberry,  insects  that  attack,  i. 
194. 

Ratcl  (honey),  i.  278. 

(John),  system  of  insects,  iv. 
433. 

Reaumur,  culogium  of,  iv.  443. 

Resjnration  of  insects,  how  carried 
on,  iv.  36  : external  signs  of,  73. 

Rooks,  serviceable  by  destroying 
insects,  i.  30. 

Rye  attacked  by  insects,  i.  172. 

Salmon,  louse  of,  i.  165. 

Sajirophagous  insects,  iv.  479. 

Saw-flies,  how  they  deposit  their 
eggs,  i.  353  : their  ovipositor, 
353;  iv.  154:  vast  flights  of, 
j ii.  10  : simulate  death,  ii.  235  : 

I eggs  of,  grow,  iii.  91  : why  hy- 
I meuopterous,  iv.  373,  407 : their 
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scout  orpns,  ii.  24  5,  251 : slimy 
larvio  ol',  ;>28. 

Suw-J/i/,  burloy,  i.  172:  cherry, 
195:  gooseberry,  I95;  rose, 
192,  :i5:!:  turnip,  186;  ii.  10. 

Schwctickjceld,  Dr.,  first  faunist, 
iv.  <100. 

Scolcchiasis  i.  99  ; iv.  224. 

Scuj-j}io/i, terrific  attitude  of,  i.  12<1 ; 
ferocity  of,  276:  gills  of,  iv.  60: 
liver  of,  117. 

, water,  eggs  of,  iii.  94. 

Scripture  (Holy),  account  of  in- 
sects, iv,  420, 

Sculpture  of  insect  integument,  iii. 
397. 

Seasons  of  insects,  iv.  508. 

Secretions  of  insects:  — silk, iv.  130  : 
saliva,  131:  varnish,  133:  jelly, 
133:  oils,  133:  milk,  134:  ho- 
ney, 134:  wa:t,  135:  poisons 
and  acids,  137:  odorous  fluids 
and  vapours,  140:  phosphorus, 
143:  fat,  144. 

Semicomplete  pupa,  i.  67. 

Senses  of  insects,  wliether  seven, 
iv.  233 : they  have  the  ordi- 
nary, 237  : internal  sense,  234  ; 
sight,  234  : hearing,  235 : an- 
tenna:, whether  organs  of,  240  : 
touch,  247:  smell,  249;  taste, 
255. 

Sensorium,  common,  where  re- 
sident, iv.  1 9. 

Seven,  a sacred  uumher,  iii.  15, 
note;  iv.  283;  quinary  groups  I 
resolvable  into,  399.  ' | 

Sheep,  insects  that  infest,  i.  156. 

Shcll-fish,  insects  that  infest,  i.  165. 

Shoivers  {h\(judy),  produced  by  in- 
sect.s,  i.  34. 

Shrike.  See  Butcher-hird. 

Silk-,  i.  32.9. 

Sillc-wonus,  kinds  of,  i.  332  : dis- 
eases of,  iv.  205 : not  attacked 
by  ichneumons,  221:^  how  to 
forward  their  exclusion*  iii.  101. 

Skin  of  insects,  iii.  401. 

Skunk,  ii.  24  1. 

Sleep  of  insects,  i\  . 192. 


Soap,  manufactured  from  insects, 
i.  313. 

Socielj/,  Royal,  iv.  436. 

, Inuneau,  iv,  449. 

Solomon,  knew  insects,  i.  23 ; ii.  46. 

Sow-bug,  i.  140. 

Sparrows,  number  of  caterpillars 
they  devoui',  i.  288. 

Species,  iv.  396 : how  to  inves- 
tigate, 549. 

Spectre,  large  egg  of,  iii.  90, 

Sphinx,  why  so  named,  ii.  237. 

Sjjidcr,  ampliibious,  i.  4 73  ; bird, 
424;  iii.  491:  edible,  i.  307. 
gossamer,  ii.  336  : large  field  or 
diadem,  i.  405 : shepherd,  ii. 
310:  small  garden,  i.  416:  trap- 
door, 471. 

Spiders,  hunters,  i,  424:  swim- 
mers, 425:  vagrants,  404 : wea- 
vers or  sedentaries,  404;  iv.  31. 

, affection  for  their  eggs,  i. 

359:  webs,  texture  of  and  how 
spun,  408,  421  ; iv.  123:  won- 
derful apparatus  for  si)inning, 
404 : floating  nest  of,  425  : 
nest  under  water,  475:  web 
destroyed  by  fluid  emitted  by  a 
caterpillar,  ii.  248 : sailing  in 
the  air,  334  : effects  of  their 
venom,  i.  131:  cruelty,  276: 
gills  of,  iv.  61:  liver  of,  118: 
disease  of,  207. 

Spiracles  (false),  iii.  714. 

Sjiirits-of-wine,  their  use  in  de- 
stroying insects,  iv.  523,  527. 

Stamina  of  flowers  adhering  to 
bees  mistaken  for  fungi,  iv.  208. 

Slick,  entomological,  iv.  516. 

Stomach  of  insects,  iv.  99 : pecu- 
liar of  bugs,  1 10. 

Strawberry,  whether  attacked  by 
insects,  i.  193  ; ii.  311. 

Strength  (muscular)  of  insects,  iv. 
188. 

Strepsiptcra  (order),  denomination 
l)roper,  iii.  591,  note. 

Sidulasses,  iv.  366. 

Suhclimates,  iv.  485. 

Suborders,  iv.  392. 


ENGLISH  INDEX. 


G34< 

Sugar-cane^  inject  assailants  of,  i. 
182. 

Swammerdam,  system  of,  iv.  431. 

Swine,  insects  that  infest,  i.  158. 

System,  what?  iv.  856. 

(nervous),  of  animals, 

three  primary  types  of,  iv.  3 : 
what  analogous  to,  20. 

of  the  development  of 

insect  forms  by  Dr.  Herold, 
refutation  of,  iii.  52,  192. 

Systems  of  insects,  alary,  iv.  436: 
eclectic,  454:  maxillaiy,  449: 
metamorphotic,  431 : quinary, 
465. 

Tarantula  spider,  effects  of  bite, 
i.  126. 

Taste,  organs  of  in  insects,  iv.  255. 

Tetramerous  insects,  iii.  684. 

J'halerojdiagous  insects,  iv.  279. 

Tick,  American,  i.  105,  145  : dog, 
161  ; ii.  223,  308. 

Timber,  insects  that  attack,  i.  232. 

Times  of  appearance  of  insects,  iv. 
512. 

Tobacco,  insects  that  attack,  iv. 
184. 

Tool  for  cutting  pins,  &c.  iv.  544. 

Torpidity  of  insects,  iv.  78 : causes 
of,  ii.  442:  their  reviviscence 
from,  455. 

Touch,  organs  of  in  insects,iv.  247. 

Trachea  or  wind-pipe  of  insects,  iv. 
61  : analogy  between  and  the 
spiral  vessels  of  plants,  iv.  70. 

Tree-creeper,  i.  286. 

Trees,  injured  by  insects,  i.  205 : 
particularly  by  a small  beetle, 
210. 

Trimerous  insects,  iii.  685. 

Trunk  of  insects,  reasons  assigned 
for  the  nomenclature  of,  iii.  529. 

Turnip,  greatly  injured  by  insects, 
i.  185 ; ii.  10. 

Vacuum  formed  by  the  little  cater- 
pillar of  a moth,  i.  15,  461. 


Varnish,  produced  by  insects,  iv. 
133. 

Vessel  (dorsal),  of  insects,  iv.  83, 
90:  varicose  or  bile,  103. 

Vine,  attacked  by  insects,  i.  202 ; 
ii.  235;  iv.  500. 

Virey,  Dr.,  system  of  animals,  iv. 

362 : theory  of  instinct,  26. 
Wasp,hee,i\.  224,  367  : blue-sand, 
384 : caterpillar  or  sand,  367 ; 
iv.l32:  common,!.  15;  ii.l07: 
fly,  367:  golden,  224,  233:  ma- 
son, i.  346,  356,  447  : spider, 
345  ; ii.  358,  367. 

Wasps,  females,  i.  372 : love  of 
their  progeny,  371  : nests  of, 
505:  numbers  of,  ii.  109  : sen- 
tinels, 112:  destruction  of,  113: 
kept  in  hives,  how  they  [proceed, 
113:  walk  against  gravity,  331: 
how  they  act  if  their  prey  is 
too  heavy,  520:  fluid  eflhscd  by, 
iv.  132:  poison  of,  139, 

JVaa.’  (bees’),  i.  324,  465  ; iv.  135. 

(coccus),  i.  324. 

Weevil,  clover,  i.  177:  common, 
171:  dock,  ii.  280 : figwort, 
274:  millet,  i.  172:  nut,  201, 
356:  palm,  298;  ii.  322:  rice, 
i.  171  : water-hemlock,  280. 
Weevils,  ii.  234,  322. 

Wheat,  numerous  insects  attack, 
i.  166. 

Wheel,  animal,  ii.  452, 

Willughby,  encomium  of,  iv.  434. 
Wings  of  insects,  ii.  346;  iii.  618. 
ILood-Anwc  (timber),  ravages  of,  i. 
235. 

Wood-pecker,  i.  31,  286. 

Works,  Entomological,  which  use- 
ful to  the  entomologist,  iv.  471, 
note,  590. 

Woimi,  wire,  ravages  of,  i.  179, 
186  : hand  oi'  wheale,  92. 
wheat,  iv.  231. 

Worms,  intestinal,  iv.  229.  231. 
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